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[root@pghostl -]$ yum install 
https://download.postgresql.org/pub/repos/yum/10/redhat/rhel 
-6-x86 64/pgdg-centos10-10-1.noarch.rpm 
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yumjsearch(000000000pbostgresgl10000 


İ rootepghost1 ~]$ yum search postgresql10 
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:postgresql10-debuginfo.x86 641) 
postgresql 100010000000000DEBUGOOOOOOO 
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“postgresql10.x86 640000000 
PostgreSOLf client1000000000000000000 


“postgresql10-contrib.x86 6411 
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“postgresql10-devel.x86 6411 
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[root@pghost1 ~]$ yum install postgresql10-server 
postgresql10-contrib 
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[root@pghost1 -1$ yum install -y postgresql10-server 
postgresql10-contrib 
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[root@pghost1 -]$ rpm -qa | grep postgresql 
postgresql10-10.0-1PGDG.rhel6.x86 64 
postgresqll0-libs-10.0-1PGDG.rhel6.x86 64 
postgresqll10-contrib-10.0-1PGDG.rhel6.x86 64 
postgresq110-server-10.0-1PGDG. rhel6. x86 __ 64 
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yum remove postgresqll10-libs-10.0-1PGDG.rhel6.x86 64 
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[root@pghostl -]$ rm -f /etc/init.d/postgresql-10 
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İrootepghost1 ~]$ wget 
https://ftp.postgresql.org/pub/source/v10.0/postgresql- 
10.0.tar.gz 
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[root@pghost1 -]$ tar -xvf postgresql-10.0.tar.gz 
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- OOconfigurel]00000000000000000000 


[root@pghostl -]$ yum groupinstall "Development tools" 
[rootdpghost1l -1$ yum install -y bison flex readline-devel 
zlib-devel 
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İrootepghost1 -]$ cd postgresql-10.0 
[rootepghostl -1$ ./configure --help | less 
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--prefix=PREFIX000000000000000 
H“/usr/local/pgsql”l 


---includedir-DIRITICINC-- +000000000 
000000“PREFIX/include”[] 


“--VVith-pgport-PORTNUMITİLLULLELLİ 
LİLİLİT İLİL UU İT İLİLİLİT İİİ İLİ İL İLİLİLİLİLİLİLİLİLİİİ 
LİLİLİLİRPMİ TİTİLLİLİTİLLİLİLİİ 


---With-blocksize -BLOCKSIZEHUUUUUBU 
000000008kBO000OLAPO000000000000 
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--with-segsize=SEGSIZE[1000000000 
OOODOOLGBI 


---with-wal-blocksize=BLOCKSIZE[][][] 
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“--vvith-vval-segsize--SEGSIZETİLLLUU 
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UU"--with-xxx-size” 040000000000000 
LİLLİ İLİL İ İTİL İLİT LİLİT İT İLİ İİLİL İLİLİLİLİL İY İLİL İİ İLİLİLİTİLİ 
LİLİLİLİLİL İİ İLİLİLİLİLİLİL İ İLİ İ İLİ İİTİLİLİLİİLİ 
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[root@pghost1 postgresql-10.0]$ ./configure -- 
prefix=/opt/pg10/ --with-pgport-1921 

checking build system type... x86 64-pc-linux-gnu 
checking host system type... x86 64-pc-linux-gnu 


checking for bison... /usr/bin/bison 
configure: using bison (GNU Bison) 2.4.1 
checking for flex... /usr/bin/flex 
configure: using flex 2.5.35 


configure: using CPPFLAGS- -D GNU SOURCE 
configure: using LDFLAGS- -WL, --as-needed 
configure: creating ./config.status 


config.status: linking src/include/port/linux.h to 
src/include/pg config os.h 

config.status: linking src/makefiles/Makefile.linux to 
src/Makefile.port 


00O0configurel]00000000000 
[]configure[Jerror[]readline library not 


found''LILLIDLLLILULLLILUDLULILLULivumDLLLLLLI 
3.0000 


[]Linux[]|]PostgreSQL[]HLLIEILILIL]G NU 
make[000000gmake]000000gmake install 
1000000000000000000000000000000000 
HUUU make world[][]]]gmake install- 
world[]1000000000000000000000000000000 
0000000000000000world00000000000000 
"unun 


[I[]gmake[]gmake world[]01000000000 


Lrootepghost1 -1$ gmake 


ILLLIgmaket ppm m "AI of 
PostgreSOL successfully made.Ready to 


install.”TLLLLULLU 


HUUUgmake world] OHOOO 
M'PostgreSQLfjcontribfjand documentation 
successfully made.Ready to install.”HiLLL 


HUDU 


[]Ilgmake install[]gmake install-world[][] 
1000000000 


[root@pghostl -]$ gmake install 


0000gmake install["00000000000000 
“PostgreSQL installation complete.” 0000 


BİNİNİN 


O000gmake install-worldLILIDLILIILILLILIILI 
ĦAD PostgreSOL[]contrib[]and 
documentation installation complete.” HOHO 


00000 
ILILLILPostgreSQLI I 


[root@pghostl ~]# eee -version 
postgres (PostgreSQL) 10.0 


1.2.3 (1000000 


ULILILLILLILILLİLLİLİLLLİİLİshellliPythonlilLi 
OOOOOOOOOOODOOopt/pg2.x00000000000 
00000000000000000000000000000000000 
OUL 


0000opt/egsal10000000000000000000 


İrootepghost1 opt]$ ln -s /opt/pg10 /opt/pgsgl 
İrootepghost1 -1$ ll /opt/ 

drwxr-xr-x 6 root root 4096 Oct 11 14:32 pg96 
drwxr-xr-x 6 root root 4096 Oct 13 17:43 pg10 
lrwxrwxrwx 1 root root 10 Oct 13 11:25 pgsql -> 


/opt/pg10/ 


İİ 
LİLİLİLİLİL İİ İLİLİL İLİLİLİLİLİ 


1.3 (0000000000 
ILLULLLLLLLLLULLLLPostgreSQLI IDU 


[postgresepghostl -1$ tree -L 1 /opt/pgsql/ 
/opt/pgsql/ 
in 


include 
lib 


4 directories, 0 files 


sharef JLIOPostgreSQLIBAEm ant EL 
ABEL nedludef HI PostgreSO LE OCI 
00bin0000PostgreSOLOO00000O0PostgreSOL[ 
0000C/°00000000000000000000000000000 
00000000000000000000000000000000000 
UU) 


1.3.1 (0000 


LİLİLİL İLİ İLİLİLİLİLİLİL İL İLİ İLİLİLİLİ 
1.00°OL00000000 


clusterdb 


clusterdb[]SQL CLUSTER 
PostgreSOLO00000O0clusterdb(00000000000 
10000000000000000000000000000000000 


LİLILİLİLİ 


[postgres@pghostl -1$ /opt/pgsql/bin/clusterdb -h pghostl -p 
1921 -d mydb 


reindexdb 


reindexdb[]SQL REINDEXTİULLELLELLİ 
ILLLLLLULLLLLULLLULLULLLULLUDLUreindexdbrILI 
ULILIULILLULILULILULLULILULILUUI 


00000 


ini -1$ /opt/pgsql/bin/reindexdb -e -h pghost1 
1921 -d mydb 


vacuumdb 


vacuumdbiTPostgreSQLiTiLLiLu 
VACUUMUVACUUM FREEZE[IVACUUM 
FULLHVACUUM ANALYZELLLUSQLLİLLLLU 


VACUUMİ I TİLİLELİLLİLLİLİLİLİLLİLİİLİLİLİLİLİLLİLL 
PostgreSQLI ILILLLLLLLULLUL 


DOOD 


[postgres@pghost1 -]$ /opt/pgsql/bin/vacuumdb -h pghost1 -p 
1921 mydb 


vacuumlo 
vacuumilo[]000000000000000 
00000 


İpostgresepghost1 -]$ /opt/pgsql/bin/vacuumlo -h pghostl -p 
1921 mydb 


createdb[]dropdb 


OOOOOSOLDOCREATE DATABASIDROP 
DATABASEDDH 


00000pghost110000001921000000000 
Onewdb(]000000000000000000 


[postgresepghost1 -1$ A -h pghost1 -p 
1921 newdb "New databas 


O000Onewdbf]00000000000 


Ge -]$ /opt/pgsql/bin/dropdb -h pghost1 -p 
1921 new 


createuser[]dropuser 


LULLUSQLHUCREATE USERLDROP USER 
LİLİLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİLİLİL? 


ULILLILLIULINewusert İİİ İTİLİnevvuserf İTİL 
pg mMonitortILLILLLLLU LEIDUDUDUOOUDUDUDUULI 
LİLİLİLİLİL İ İLİLİL İLİL İLİ İİİ LL 


[postgres@pghostl -1$ 77:77 -h pghost1 - 

p 1921 -c 1 -g pg monitor -D -R -S -P -e nevuser 

Enter 7 for new role: 

Enter it again 

CREATE ROLE newuser PASSWORD 
'md518b2c3ec6fb3de0e33f5612ed3998fa4' NOSUPERUSER NOCREATEDB 
NOCREATEROLE INHERIT LOGIN CONNECTION LIMIT 1 IN ROLE 

pg monitor, 


00000000000000000000000000000000 
ILl—Interactivel İl İLİLİLİTİLİLİİ İLİ İLİLİLİLİTİLİLİ 


 7Fc£(0171: -1$ /opt/pgsql/bin/createuser -h pghost1 - 
192 1 -g pg monitor --interactive -e -P nevuser 


Enter password for new role: 

Enter it again: 

Shall the new role be a superuser? (y/n) n 

Shall the new role be allowed to create databases? (y/n) n 
Shall the new role be allowed to create more new roles? 
(y/n) n 

CREATE ROLE newuser PASSWORD 
'md545c93e6e78f597d46a41cfb08dea5ae3' NOSUPERUSER NOCREATEDB 
NOCREATEROLE INHERIT LOGIN CONNECTION LIMIT 1 IN ROLE 

pg monitor; 


HUDU newuser TTT IT 


[postgres@pghost1l -]$ /opt/pgsql/bin/dropuser -h pghost1 -p 
1921 newuser 


2.110000000000 


pg basebackupl)000000000PostgreSOL 
10000000 


pg dumplipg dumpallL] ppt 
HUDU 


pg restore[] pg dumptiLİİLİLİELLİLİLİLİİ 
00000 


000000000130000000 
3.0000000 


ecpgll00C000PostgreSOLOOOSOLOOOOO 
ILISQLULULLLLILLILULLULLULLSQLILLCLLLLLI 
HO CHOO Choo 


“old2namelllliLPostgreSQLIILUULU(OTDİU 
UO 


Düälench TT UI OTT OTT 
00000 


"pg configLILLILULLIPostgreSQLI ILLILLILLI 
DOD 


“PostgreSQLi log isready(]000000000 
0000000000000 


"pg receivexlog[]1110100000000000000 
HU 


"pg recvlogical[]01000000000000000000 
OUL 


psgl000PostgreS0L(0000000000000000 
000000000000000000000000000006psal1000 
000000000000000 


[postgres@pghost2 -1$ /opt/pgsql/bin/psql -h pghost1 -p 1921 
mydb 
psql (10.0 


) 
Type "help" for help. 
mydb=# 


LİLİLİTİLİLİLİLİLİLİ 
-h000000000000 
“-PİİLİLİLİLİLİLİLİLİLİTİLİLİ 


-d010000000000000000000000000000 
0000000 


O0O0000000DONOPostgreSOLJshell000000 
000000000000000000000°=+:*0000000000 
0000000000000000°=>*000 


TU" OCTRL+ DOOD 


[postgres@pghost2 -]$ /opt/pgsql/bin/psql -h pghostl -p 1921 
mydb 
psql (10.0) 

Type "help" for help. 

mydb=# \q 

[postgres@pghost2 -]$ 


psg110000000000000000000000000000 
psal100000 


1.3.2 (00000 


LİLİLİTİLİLİLİL 
initdb0]00000000000 


"pg archivecleanup[ | 0PostgreSOL 
WALI ILILILLILLU 


pg. controldata[]11111100000000000000 
LİLİLİ İLİL İİ İTLİLİLİLİLİLİL? 


“pg, ctl11000000000000000000000 


"pg. resetwal[]1010000000000000000 
pg. control[]00000000000000000000000 
pg_resetwal [000000000 


"pg revvindillmasterlislavellliUULLULLU 
master WITT 


“pg test fsync[]01100000000000000000 
00000000000wal sync methodf]100000000 
/O0000000000 


"pg test timing[]000000000000000000 
ILILIULILULU 


“pg upgradeliPostgreSQLİTLLLLLLULL 
000000000 


“pg waldump[]000000000000000 
"postgres[]PostgreSOLGO0000000 


postmaster(]00bin000000000postgres 
UO 


1.4 1000000 


PostgreSQL ILILLLILLULLLLILLILLLLLLLLUL 
LİLİLİL LİL İT İLİ İLİLİ İTİL İLL İLL İT İLİ İİLİLİLİLİLİLİLİLİLİLİİ 
ULIULLULLLLULLLLULLLULLULLULLULLUL PostgreSQLII 
LİLİLİLİLİL İİ İTİL İLİLİLİLİL İLİ İİLİLİTİTİLİLİLİ 


1.4.1 DUDU 


LİLİLİLİLİLİLİLİLİLİL İLİLİLİLİ İTİL İLİLİ İT İLİLİL İLİLİLİLİLİLİ 
LİLİLİİ İLİL İ İT İTİLİT İT İLİL İT İLİL İL İLİLİL İTİ İLİ TLİLİL İL İTİLİLİLİ 
BUGLILLLLLILLULLLLLLLILLLULULLLLLILLLLULLLL 
ULILILLULIULILULILULIULUULULULLILULINULILULULLLU 
LİLİLİLİLİ Llpgert İİ İLİ İLİTİLİpostgresi İİTİİLİLİLİL 
LİLİLİLİLİİLİL İİİ İLİLİL İLİ UA start Stop 
restart İLİLİ İTİLİLİy üm İLİ İLİLİLİLİLİİ İT İİpostgres 
LİLİLİLİLİLİLİL İTİ İTİLİLİLİLİpostg res IULILULULULI 
postgres İl İLİ İT İTİ İLİLİ İT İLİ İTİLİ Uyu mi UI 
LiLiliLipostgrestilili 


000000000000BUGU00000000000000A 
ULLULLLLILLLLLLULLLULLLLLLU PostgreSQLI TTL] 
ILIUBUGLLLLLLLLULLLLLULLPostgresQLIILL 


LLILLLILLILULILLILUPostgreSQLI ILLIBUGLILIILL 
00000 


ILILLLLLILULLLILULULU 


İ rootepghost1 ~]$ groupadd -g 1000 postgres 

[root@pghostl -]$ useradd -g 1000 -u 1000 postgres 
İrootepghost1 -]$ id postgres 

uid-1000(postgres) gid-1000(postgres) groups=1000(postgres) 


LİLILİLİLİ 


11111LİLLİLLLİLİLLİLLİLLİLİLLİroo et ILILLILLILLIU 
ILLLLLLULLLsudolIDLLILLI 


20000000000000NTP000000000000000 
0000Guid(gid(100000000000000000000 uid] 
gid0000000000000groupmodf | Ousermod] 
000000000 


İ rootepghost1 -]$ groupmod -g 1000 postgres 
[rootepghostl -]$ usermod -u 1000 -g 1000 postgres 


1.4.2 (100000 


LİLLİ LİL İ İLİ İLİLİ İT İLİLİLİT ODO 
ILILLILULLISQLOLILLILLILLUILLILLILULLILLULLILLILLI 
LİLLİ İLİL İT İLİLİL İLİLİL İT İLİLİLİT İLL İLİ İT İLİLİLİLİLİLİLİLİLİLİL) 
LİLLİ İLİL İT İLİLİL İLİLİ İTİL İLL UU 
LİLİLİİLİL İİİ İTİLİLİLİLİ İİLİLİLİLİLİLİLİ 


10000000000000000000000000000000 
000000000/pgdata/9.x/xxx data III 
00000000092.x0110000000xxx. datafillxxxLiLi 
UTC) 
LLILLLLLLLLLLLLLULLLLLLLLLLLLLLLLLULLU 
00000000/pgdata/10/data]000000000data 
0000000backupst]scriptsfjarchive wall 
LLLLLULLLLULLLULLLLLLLULLLLLLULU 


İrootepghost1 -]$ mkdir -p 
/ pgdata/ 10/1data, backups,scripts,archive wals} 


LİLİL İİ İLİ TİLLİ İLLİYİ İTİLİLİ İLİ LİL İTİL İLİLİLİLİLİLİLİ 
00007000000000000000000000initdb TİTUL 
PostgresOL[1010100000000000000000000000 
LİLLİ İLİL İT İLİ İLİLİLİT 0000000 İLİ İİLİLİLİLİLİLİLİLİLİL İİ 
LİLİLİTİLİLİLİTİLİLİİİ 


[root@pghostl -1$ chown -R postgres.postgres /pgdata/10 
[rootdpghost1l ~]$ chmod 0700 /pgdata/10/data 


1.4.3 1000000 


ULLLLDLLLinitdbL TED ied bb AHAAA 
000000000000000000000000template1[] 
postgresi İl İl İLİLİL İLİ İLİL İLİLİ İLİLİLİLİLİLİLİLİLİLİLİLİ 
initdbLILILLULLLLUL 


[postgres@pghostl -1$ /opt/pgsql/bin/initdb --help 
initdb initializes a PostgreSQL database cluster. 


Usage: 
initdb [OPTION]... [DATADIR] 
Options: 
-A, --auth=METHOD TTT Dog hba. conf LEID 
[]|]md5[] 
trust[]password[]0000000000000 
trust[Il[] 


0000000000000000000000000 
--auth-host-METHOD /((0000TCP/1P00000000 


pg_hba. confQQ0000 000 
--auth-local=METHOD [J000UNIX Socket HUTT 


pg hba. con 
ULILLIU 
[-D, --pgdata-]DATADIR (000000000000000000000000000 


OOOO 
E, --encoding-ENCODING (00000000000000000templatel[ 
00000 
000000000000template10000000 
--locale=LOCALE 0000 
--lc-collate-, --lc-ctype=, --lc-messages-LOCALE 
--lc-monetary=, --lc-numeric=, --lc-time-LOCALE 
0000000000 
--no-locale OBO --locale=C 
--pwfile=FILE 100000000000000000000000 
-T, --text-search-config=CFG 
1000000000000 
-U, --username=NAME U0000000000000000Opostgres[] 
-W, --pwprompt Oinitdb0000000000000000000 
-X, --waldir=WALDIR 0000000WAL0000000 


LİLİLİLİLİL İ İLİLİL İLİLİ İT İLİLİ İT İLİ İT İLİ İ İLİLİLİLİLİLİLİLİ 
OUL 


[postgres@pghost1 ~]$ /opt/pgsql/bin/initdb -D 
/pgdata/10/data -W 

The files belonging to this database system will be owned by 
user "postgres". 

This user must also own the server process. 

The database cluster will be initialized with locale 


"en US.UTF-8". 

The default database encoding has accordingly been set to 
"UTF8". 

The default text search configuration will be set to 
"english". 


Data page checksums are disabled. 

Enter new superuser password: 

Enter it again: 

fixing permissions on existing directory /export/pg10 data 


. Ok 
creating subdirectories ... ok 
selecting default max connections ... 100 
selecting default shared buffers ... 128MB 
selecting dynamic shared memory implementation ... posix 
creating configuration files ... ok 
running bootstrap script ... ok 
performing post-bootstrap initialization ... ok 
syncing data to disk ... ok 
WARNING: enabling "trust" authentication for local 
connections 


You can change this by editing pg hba.conf or using the 

option -A, or 

--auth-local and --auth-host, the next time you run initdb. 

Success. You can now start the database server using: 
/opt/pgsql/bin/pg ctl -D /pgdata/10/data -l logfile 

start 

[postgres@pghostl ~]$ 


0000000-W00000000000000initdb0000 
0000000000000001nitdb1100000000000000 


template111LlLlLpostgresfllllltemplate111LlLl 
LLILILLLLLILpostgreslILILILILLILLILLILILILILIULIULUI 
010000000000000000000000000000000000 
0000000 


LİLİLİL LİL İ İLİ İLİLİ İT İLİLİLİ İLİ İ İLİ İT İLİLİLİLİLİLİLİLİ 
LİLİLİİLİL İİ İT İLİLİL LİLİT İLİ TE TETETLTL] 


initdb: directory "/pgdata/10/data" exists but is not empty 
If you vant to create a nev database system, either remove 
or empty 

the directory "/pgdata/10/data" or run initdb 

with an argument other than "/pgdata/10/data". 


LİLİLİLİLİL İ İLİLİLİLİL İLİ İ İLİ İİ İLİLİLİTİLİLİ 


0000initdb(101000000000000p9. ctl0000 
LİLİLİİLİL İ İLİ İL İLİLİLİTİLİLİL? 


e dt “13 P ctl init -D 
/pgdata/10/data - 


LİLİLİ LİL İİ İLİLİLİLİLİLİL? 


0000yumiOOPostgreSOLOOOOO 
O/var/lib/pgsg!l/1000000000000data[]00 
bpackupsi 0 000service postgresql-10initl LiL 


000/var/lib/pgsgl/10/data[10100010000000000 
LİLİLİLİLİLİ İTİL İL İLİLİL İT İLİ İ İLİ İLİLİLİLİLİYİLİ 


1.5 00000000000 


0000000000000000000000000000 
servicelIILIPostgreSQLI ILLILLILULIILILULILLI 


1.5.1 [J[]service[][] 


LİLİLİLİLİLİLİLİLİLİLİLİLİLİL? 


İrootepghost1 -]$ service postgresql-10 start 


LİLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİL? 


[root@pghostl -1$ service postgresql-10 status 


LİLİLİLİLİLİLİLİLİLİİLİLİ 


[rootepghostl -1$ service postgresql-10 stop 


1.5.2 Opo HIT 


pg ctl]PostgreSs0L(000000000000000 
0000000000000000000000000000service[] 
systemctl00000pg. ct10000000000000 
pg. ct1000000000000su00000postgres(0]00 


1.00000 
0000004 


[root@pghost1l ~]# su - postgres 
[postgres@pghostl -1$ /opt/pgsql/bin/pg ctl -D 
/pgdata/10/data start 

server started 


2 .QU0U00000 
LİLİLİLİLİ İLİ 


[root@pghostl ~]# su - postgres 
[postgres@pghostl -1$ /opt/pgsql/bin/pg ctl -D 
/pgdata/10/data status 

pg ctl: no server running 


BİNİN 


pg ctl: server is running (PID: 43965) 
/opt/pgsql/bin/postgres "-D" "/pgdata/16/data" 


00000Pg. isready[]100000000000000000 
DU 


7:—.. -1$ /opt/pgsql/bin/pg isready -p 1921 
mp:1921 - accepting connections 


OUL 


/tmp:1921 - no response 


3.00000 
OOpg. ctl01000000000 


pg ctl stop 1-D DATADIR] 1-m SHUTDOWN-MODE] [-W] [-t 
SECS] [-s] 


“-s"1000000000000000“-t SECS*00000 
0000005ECS50000000000000000"-m*00000 
0000000000Postgres0L0000000000000 
smart |fasti immediate [fast] 


smart İİ TİL İLİLİİ İLİ İTİLİL İLİ İİİ İT İLİ TTİTİLİLİLİ 
LİLİLİTİLİLİLİL 


‘fast INOOH 
00000 


“immediate[]1000000000000000000000 
00000000000000000000 


_ 0000000000000000000“-ms”“-mf”“- 
mi” 00000smart000000000000000 


[root@pghost1l ~]# su - postgres 
[postgres@pghostl -1$ /opt/pgsql/bin/pg ctl -D 
/pgdata/10/data -ms stop 


1.5.3 UHT 


ILILLLILLILULLLILULLLLULLLULpostmasterti 
postgresi ILIULILULILLILULULIU 


[root@pghost1l ~]# su - postgres 
[postgres@pghostl -]$ /opt/pgsql/bin/postgres -D 
/pgdata/10/data/ 


0000000000000000000°8*0000000000 


OPostgreSOL(0000postmaster 1000000 
0000000000SIGINTOSIGTERMISIGOUITOOOO 


00000PostgreSOL000000smartffast[] 
immediate[]000000000kill00Opostgres000 
SIGTERM(SIGINTESIGQULTEJEJEJEJEJEJEJEJEJEJEIE 
smart WITT! 


[postgres@pghostl -]$ kill -sigterm ‘head -1 
/pgdata/10/data/postmaster.pid' 

received smart shutdown request 

shutting down 

database system is shut down 


LİLİLİLİLİLİ İTLİLİLİTİLİLİTİT smart Tİ İLİ İTİLİLİLİLİLİ 
000000PostgreS0L11000000000000 
pasignallIpmdiel LILLILULILUL 


[0PostgreSsoL00000000000p9. <tl00000 
00kil0000000000000 


1.5.4 100000 


LILILİLİLİT iy um İLİLİL İLİ İLİLİ İLİ İLİLİLİLİLİLİLİLİLİLİL? 
LİLİLİTİLİLİLİİTİLİ? 


1.000000 


00000contrib]000Linux[]FreeBSD[JOSX 
1000000000000 


[root@pghost1l -]$ ls postgresql-10.0/contrib/start-scripts/ 
freebsd linux osx 


Oo TTT /ete/init.d/Q0000000 
O0O0postgresgi-1010000000000000000 


[rootepghostl -]$ cp postgresql-10.0/contrib/start- 
scripts/linux /etc/init.d/postgresql-10 
[root@pghost1l -]$ chmod +x /etc/init.d/postgresql-10 
İrootapghost1 -]$ ls -lh /etc/init.d/postgresql-10 
-rwxr-xr-x 1 root root 3.5K Oct 13 16:30 
/etc/init.d/postgresql-10 


2.000000 


chkconfig--list ILILILILILİPostgresSQLITULLLu 
TO) 


[root@pghost1 -]$ chkconfig --list | grep postgresql-10 
postgresql-10 O:off l:off 2:0ff 3:off 4:off 
5:off 6:off 


chkconfig 00000 0O0PostgreSoL0000000 
OUL 


[root@pghost1 ~]$ chkconfig postgresql-10 on/off 


1.6 0000000 


LİLİLİLİLİL İ İLİLİİLİL İT LL Li 
ILLLLLLLLLLLULLLLLULUDatabasel HOHO 
LİLİLİL LİL İ İLİLİL İLİL İLİ İLİLİİ İİLİL İ İLİ İLİTİLİLİTİLİLİ 


PostgreSOL(1000000000000 
postgresgl.conf[]pg hba.conf(10000000000 
000000000000000000000000 0 
postgresg].conff1000000000000000000000 
UUUpg hba.conf(1000000000000000000000 
LLLLLLLULLU 


1.6.1 1000000 
10000000000000000 000000 
postgresg]l.conf[]postgresg]l.auto.conf[] 
pg hba.conf[]pg ident.conf1000000000000 
000000000000postgresg|.conf(]1000 


1.6.2 pg hba.conf 


pg_hba.conf OTTO 000” 00000 
UU 


TYPE DATABASE USER ADDRESS 

METHOD 

local database user auth-method [auth-options] 

host database user address auth-method [auth-options] 
hostssl database user address auth-method [auth-options] 
hostnossl database user address auth-method [auth-options] 
host database user IP-address IP-mask auth-method [auth- 
options] 

hostssl database user IP-address IP-mask auth-method [auth- 
options] 

hostnossl database user IP-address IP-mask auth-method 
[auth-options] 


ULILULILLILULLLILULIULILULIULIUULLULIUULUU 
LİLLİ LİL İT TLİ İLİ İİ İLİLİLİL İLİ İT İLİ İİLİLİLİLİLİLİLİLİLİLİ) 
HMİADDRESSLLULULUİTYPETİLUMETHODİTULU 
HUSERELLUUDATABASELİELLU 


1.0000 


TYPEO00000000000000000Iocalhost[] 
hostssifihostnossiHUUUU9U 


-local I nunixpr nd bb p T YPEL] 
local EDO D Unc rip 


“hostTTLTTİTCP/IPTİTİLLLELLİLLİSSEİSSLİİ 
LILILIILILIILILLILILIIILILIlocalhostf HOHO 
TCP/IP000000000000000postgresg|!.conf[][ 
listen addresses[][]] 


“hostssilLILİLLLLLSSLUTCP/IPULLLU 
hostssilT TT 


1.0000000000OpensSL 


2.HLPostgreSQLI TLLLconfigurellli-- 
vvith-openssiİHUSSLHLULU 


3.[]postgresgl.conf[][]|]|ssl 2on[] 


“hostnossi[hostssl0000000000SSLI] 
TCP/IPOOO 


2.00000 
DATABASET LLILLULLLULLULLLLI 
3.0000 
USERLİLİLLİLİİLİLLİLİİLİLİLİLLİLLİ 
4.000 
ADDRESSİTIULLİLLİLİLLİLİPİULLİPİLLLRLU 
>.0000 


METHOD[IJ0000000000000000000trust[) 
reject[]lmd5[]password[][] 


reject ILILLLILLULLLLLILLLILLLLULLLULULLL 
LİLİLİLİLİ İLİLİLİLİ İLİLİLİLİL İTİTİLİLİİ? 


mdöllpassvvordi TTT md 50000000 
mdöliLpassvvordl HIO 
password HOHO 


scram-sha-256[]PostgreSQL 10000000 
SASLO000000Postgres0L(000000000000000 
[Oscram-sha-256[10000000000000000000 
PostgreSQL 1000000000000000000000 


nen -1$ /usr/pgsql-9.6/bin/psql -h pghost1 -p 
1921 -U postgres mydb 

psql: SCRAM authentication requires libpq version 10 or 

above 


LULLLLULLULLLLULLULL 
https://www.postgresql.org/docs/current/st 
atic/auth-methods.html [] 


1.6.3 postgresql.conf 


postgresg]l.conf(1100000000000000 
configparameter=value[]000000“+”00000 
000value[]000000000000000000000000 
valueTlLİTUULİLİLULLEELİMBİİGBilmstiminlidLiLi 
postgresql1.confTIiL3Llincludell 


include if existsQUQQ000000U 
000000000“EOchange requires 
restart)” 01000000000000000000000000000 
000000reload[]0000 
1.000000000 
UO 
-Dpostgresql.confl IEEE 
OO0vim0nano[]00000000sed0000000 


TILJALTER SYS TEMDEEJDBDUDUL 


mydb=# ALTER SYSTEM SET listen addresses - '*'; 


LLJALTER SYSTEM SOUTH 
ILU postgresgl.auto.conf LLLELELULLL 


postgresql.auto.confTLLULULLLULUL 
postgresql.conffiLLULLLULLLLLELLULELLU 


“LİLİLİLİLİLİLİ İLİ İTİTİLİLİ 


[postgres@pghostl -1$ /opt/pgsql/bin/postgres -D 
/pgdata/10/data -c port=1922 


2.11000000000 
00000Databasel]01000000 


ALTER DATABASE name SET configparameter 1 TO | = + { value | 
DEFAULT ) 
ALTER DATABASE name RESET configuration 


00000Session000000 
00SET000000Session(0000000 


SET configparameter { TO | = } { value | 'value' | DEFAULT } 
SET configparameter TO DEFAULT; 


log settingsLLLILILILI 


UPDATE ‘pg settings’ SET setting = new value WHERE name = 
'configparameter'; 


UPDATE ‘pg settings’ SET setting = reset val WHERE name = 
'configparameter'; 


(ker configD nibii 


SELECT set config('configparameter',new value,false); 


U0000Role00000000 


ALTER ROLE name IN DATABASE database name SET 
configparameter 1 TO |= ) 1 value | DEFAULT } 

ALTER ROLE name IN DATABASE database name RESET 
configparameter 


3.000000 
[]L]pg. Ssettings(]000000 


SELECT name,setting FROM pg settings where name — “xxx”, 
SELECT current setting(name); 


O0O0showshow al III! 
4.10000000 
000000000000reload[]00000000000000 


mydb=# SELECT pg reload conf(), 
pg reload conf 


00000p9. ctl rirreleadrj i bib 


[root@pghost1l ~]# su - postgres 
[postgres@pghostl -1$ /opt/pgsql/bin/pg ctl -D 
/ pgdata/ 10/data reload 


1.6.4 KATO 


0000000PostgreSoL000000000000000 
0000000 


[postgres@pghost1 -1$ netstat -nlt | grep 1921 
Active Internet connections (only servers) 


Proto Recv-Q Send-Q Local Address Foreign Address 
State 

tcp 0 0 127.0.0.1:1921 0.0.0.0:* 
LISTEN 

tcp 0 0 ::1:1921 20 

LISTEN 


LİLİLİİLİLİ İTİLİLİİL İLİ İ İLİ İİLİLİLİTİLİLİ 


[postgres@pghost2 -]$ telnet pghost1 1921 
Trying pghost1... 
telnet: connect to address pghostl: Connection refused 


LİLİLİLİLİL İ İLİLİİ İLİLİLİTİLİLİL İİİ? 
1.000000 


PostgreSOLf10000000000 
postgresgl.conf[][][][]lnisten addresses HOHO 
000000000Iocalhost00000000TCP/1P00000 
000000000000postgresg|!.conff]] 
listen addresses[]0000000000 
postgresg]l.conf100000000000 


[postgres@pghostl ~]$ vim /pgdata/10/data/postgresgl.conf 


0000Olisten addresses(]000000000 


#listen addresses = 'localhost' # what IP address(es) to 
listen on, 

# comma-separated list of addresses; 

# defaults to 'localhost'; use '*' for all 

# (change requires restart) 


[J[]listen addresses(]0040000000000 


‘what IP address[Jes[]to listen on—[][][] 


LİPLİİLİLLİLİLİLLİLLİİPTİLİLİL İLİ İTİTİLİTİTPLİİLİLLİLLİP 
OOL 


‘comma-separated list of addresses[]— 


LİLİLİTİLİLİTİLİLİLİ 


defaults to'localhost'[Juse'*'for alt JI 
[| localhost" 000“*” OOOH 
VIP000000000000000000 FU 


[change requires restart[]—[]UEILILILILIL] 
10000000 


Oolisten addresses[]00000“"0000000 
000°**0000000000000000000 


listen addresses = '*' 


İİİ 


[root@pghostl -]$ service postgresql-10 restart 


00000000000000p9. hba.contlIDLLL 
pg hba.conf11000100000000000000000000 
ULILLLULLLLULULLLULLULLLLULLLULLLULUTCP/IPU 
ILLLLDLLLUSSLOUSSU LILLULUMASLILLLULUL 
pguseri TU vgl TT DOIT 
pg, hba.conf]0100000000000 


İpostgresepghost1 -1$ echo “host mydb pguser 0.0.0.0/0 md5" 
>> /pgdata/10/data/pg hba.conf 


ULlpg hha com TT Ulreloag TTT 
DU 


[postgres@pghostl -]$ l ka ctl -D 
/pgdata/10/data/ reloa 

server signaled 

2017-10-18 10:16:00.405 CST (36171) LOG: received SIGHUP, 
reloading configuration files 


ILILIULILIULILULILULIUU 


AHWIndowstIEIEIELiInuxi IEifiselinuxti 
iptablesf IIEIEIOEBOLEJLInux BELLE selinuxt) 
LiliptableslİHLLLLLLULLLELLLiptableslilll 
HOU 


1.7 DOD 


DUDLUDPestgresQL Tm m i T 
postgresOL[110100000000000000000000000 
ULLLLPostgreSQLILILLILULLL PostgreSQLIII 
ILILLLIULLLIULILLILLIPostgreSQLILILLILLIIULILLI 
ULLILULILILULILULILULIUILULULILLIL LLI ULILULIUULU 
OPostgreSOL1100000000000000000000000 
LİLİLİTİLİTİTİTTİLİİLİ 


020 00000 


UULLLPostgreSQLiTİEEEULLLİpgAdminli 
psal0pgAdmin[(]100000000000PostgreSOLI 
00000000psa!0PostgreS0L(0000000000000 
00000Postgres0L000000000000000000000 
000000000000000 


2.1 pgAdmin 400 


pgAdminlILLLLPostgreSQLITİTLULELLLLLU 
OO0Ohttps://www.pgadmin.org/ 000 
pgAdmin 4[10000000000000000 


2.1.1 pgAdmin 400 


pgAdminf]]Linux[Unix[]]Mac OS X[] 
Windows[]IegAdminrnnm4 mu 
pgAdminliLliiLLiip gAdmin 400000Windows 
/ULLIpgAdmin 40000000PgAdmin 41) 


TU 
https://www.postgresgl.org/ftp/pgadmin/pg 


admin4/v1.6/windows /00000000000000000 
UUpgAdmin 4000002-1000 


2.1.2 pgAdmin 400 


pgAdmin 41)100000000000000000 
pgAdmin 4fTPostgreSQLILLLLLERLLLU 


EP pgAdmin 4 


File + Object ~ Tools » Help » 


| 
İR Browser @ Dashboard Properties 3) SQL Statistics 9 Depenael < (>), 


B Servers 
l Welcome 


pgAdmin in Version 4 


Management Tools for PostgreSQL 








Feature rich | Maximises PostgreSQL | Open 
Source 


pgAdmin is an open source administration and management tool 
for the PostgreSQL database. The tools include a graphical 
administration interface, an SQL query tool, a procedural code 
debugger and much more. The tool is designed to answer the 
needs of developers, DBAs and system administrators alike 





(112-1 pgAdmin 400 
1.pgAdmin 400000 


e LUllpgAdmin 4[0000000000000000002-2 


F Create - Server 
General Connection Advanced 


Host 192 168 28 74 
name/address 


Port 1921 


Maintenance postgres 
database 


Username postgres 
Password 


Save 
password? 


Role 


SSL mode Prefer 








02-2 QUpgAdmin 400000 


0 General[10110000000000000000db 11] 
Connection[]010000000000002-3000 








File - Object ~ Tools + Help - 


Ä Browser 
© B Servers (1) 
zo V dbi 
@- İZİ Databases (1) 
&- | J postgres 
H-B casts 
) & Catalogs 
- lib Event Triggers 
) € Extensions 
) E Foreign Data Wrappers 


88 


m 


Languages 
& Schemas (1) 
&- public 
©- 88 Login/Group Roles 
@ “S Tablespaces 


Te 














@ Dashboard % Properties [S] SQL I Statistics Dependencies © Dependents 


Database sessions Transactions per second 


commits 
Rollbacks 
Ur ransactions 


1.00 





100 


1.00 








Winserts WF etched 
Updates 8017 Returned 
UD eletes 


60 
40 


20 











0 


Database activity 


Sessions Locks Prepared Transactions 





n 





[2-3 QUpgAdmin 400000 
2.pgAdmin 40000000 


[]pgAdmin 4NULULToolsuLuuLluery Tool) 
HOOD DED ML ILLLLLLLULLLI 


00002-40010 





File + Object ~ Tools w Help + 


M Browser @ Dashboard OŠ Properties SOL le Statistics Dependencies 42 Dependents *Q tefal xl 


e-Bs 
ə BAR sal 8 B 8 TY -|Nim -İ + - H c 


5- [J Databases (1) postgres on postgres@db1 


B postgres create table test 1 ( id int4, name text) ;| 
% Casts 

© Catalogs 

© Event Triggers 

B Extensions 

m 

Ws Foreign Data Wrappers 














+-8-8-8-8 


E Languages 


= $” Schemas (1) 
` c Sr 
3-© public Data Output Explain Messages History 


&i- X Collations CREATE TABLE 
& © Domains 

3- @ FTS Configurations 
H- İİ FTS Dictionaries 

a @ FTS Parsers 


Query returned successfully in 132 msec. 





FTS Templates 
E: Foreign Tables 
9-6) Functions 

u Materialized Views 
& & Sequences 
E B Tables (1) 


e 
BEİ test 1 


no. 





12-4 [OpgAdmin 4000 


0000000pgAdmin 4000 
LİLİLİLİLİLİL İLİ TİTİLLİDDLİ DUDU 


3.HpgAdmin 4000000 


pgAdmin 4[1100000000002-5000000000 
İİİ 


Object = Tools + Help = 


fA Browser B Dashboard © Properties 3) SQL m Statistics Dependencies $) Dependents $ Taag 


S- B servers (1) 
à © db1 Server sessions Transactions per second 








©- [3 Databases (1 8.0 
m Wactive commits 


G- LJ postgres e idle Rollbacks 
H-P casts Ur otal Wirransactions 


© Catalogs 
-R Event Triggers 
9 Ki Extensions 
dE Foreign Data Wrappers 
Languages 
© schemas 
@-88 Login/Group Roles 
& Tablespaces 








Wünserts WF etched 
Updates Returned 
UD eletes 








0.00 
Server activity 


Sessions Locks Prepared Transactions Configuration 





x 
Ld 


EI Database | User Application Client Backend start State 
2017-07-21 14:54:45 CST Activity: ! = 


02-5 QUpgAdmin 4000000000 


pgAdmin 4000000000 Admin 400000 
LİLİLİLİLİLİL TİLİLİ 








2.2 DOIT 


psagl0PostgreS0L(00000000000000000 
0000000 Oracle00000000salplus0000000 
psa100000000000000006esg9100000 
PostgreSOLOO000000 


2.2.1 006ps9100000 


0ps910000000000000000000000000000 
LİLİLİLİİ İT İLİLİLİLİLİLİL İL İLİ İLİLİLİLİYİLİLİLİ 


[postgres@pghost1 -1$ psql postgres postgres 
psql (10.0) 

Type "help" for help. 

postgres=# 


psga HILO postgreshi HALOOO postgres 
000000000000000$PGPORTO0000000000000 
1921(1000000000000000000myd6000000 
77 o000000000tbs. mydbilLLu 


- -0000 
postgres=# CREATE ROLE pguser WITH ENCRYPTED PASSWORD 
'pguser'; 


CREATE ROLE 


- -LILILILLILILI 
İpostgresepghost1 -]$ mkdir -p 
/database/pg10/pg tbs/tbs mydb 


DUT 
postgres=# CREATE TABLESPACE tbs mydb OWNER pguser LOCATION 
"/database/pg10/pg tbs/tbs mydb'; 
CREATE TABLESPACE 


- -00000 

postgres=# CREATE DATABASE mydb 
WITH OWNER = pguser 
TEMPLATE = templateO 
ENCODING = 'UTF8' 
TABLESPACE = tbs mydb; 

CREATE DATABASE 


GRANT ALL ON DATABASE mydb TO pguser WITH GRANT OPTION; 
GRANT ALL ON TABLESPACE tbs mydb TO pguser; 


CREATE DATABASETLHLLLOVVNERTLLELLU 
OOOOTEMPLATEOOOO0OO0OOOOtemplateot] 
template 100000 D gg db d gENCODINGILLU 
OOODOODOODODUTFSITABLESPACEOOOOOOODOD 
00000000000000000000000ps91000000000 
00000 


psql [option...] [dbname [username]] 


OO0O0pghost1[]IP[]192.168.28.74][] 
pghost2[]IP[]192.168.28.75[]|]]pghost2[]HLL] 


ILUpghostillimvdbLLLLULL 


[postgres@pghost2 -1$ psql -h 192.168.28.74 -p 1921 mvdb 
pguser 

Password for user pguser: 

psql (10.0) 

Tvpe 'help' for help. 


O0psa110000070g0000CTRL+D0000000 
UU 


[postgres@pghost1 -1$ psql mydb pguser 
0.0) 


psql (1 
Type "help" for help. 
mydb=> \q 


HUOO p sq KAO 
2.2.2 psal00000 


psg111101000000000000006sg910000000 
LİLİLİL İLİL İT İLİLİ İLİLİ İTİL İLL İT İLİ İT İLİ İT İLİLİLİLİLİLİLİL İLLİYİ 
LİLİLİİ İLİL İ İLİLİ İLİLİLİTİLİLİLİ LULU HOHO 
ILLI 


postgres= Xl 
List of databases 
Name | Owner | Encoding | Collate | Ctype | 
Access privileges 


mydb | postgres | UTF8 | C | C | 
=Tc/postgres + 
| | 
postgres=CTc/postgres+ 


pguser=C/postgres 


postgres | postgres | UTF8 | € | C | 
templateO | postgres | UTF8 | € | C | 
=c/postgres + 
| | | | 
postgres=CTc/postgres 
templatel | e | | UTF8 | € | C | 


=c/postgres 


postgres=CTc/postgres 
(4 rows) 


1..\dbQ000000 
UI 


postgres=# \db 
List of tablespaces 
Name | Owner | Location 


pg default | postgres | 
pg global | postgres | 


tbs mydb | pguser | /database/pg10/pg tbs/tbs mydb 
(3 rows) 00000 


2 AdDULDUL] 
LİLİLİLİLİLİLİLİLİLİLİLİLİLİ 


mydb=> CREATE TABLE test 1(id int4,name text, 
create time timestamp without time zone default 

clock timestamp()), 

CREATE TABLE 


mydb=> ALTER TABLE test 1 ADD PRIMARY KEY (id), 
ALTER TABLE 


generate series[]1111000000000000000 
0000000000000test 10000000000'd000000 
OOOO 


mydb=> \d test 1 
Table "pguser.test 1" 


Column | Type | Collation | 
Nullable | Default 
----------- .———"— 
———————————— 
id | integer | | not 
null | 
name | text | | 


create time| timestamp without time zone | | 
| clock timestamp() 
Indexes: 

"test 1 pkey" PRIMARY KEY , btree (id) 


3.0100000000000 
OOOOtest 1001500000000000 


mydb=> INSERT INTO test 1(id,name) 

SELECT n,n || " francs' 

FROM generate series(1,5000000) n; 
INSERT 0 5000000 


0000000dt+0000000000 


mydb=> \dt+ test 1 
List of relations 


Schema | Name | Type | Owner | Size | Description 
------- +--------+------ -4+--------+------- -4------------- 
pguser | test 1 | table | pguser | 287 MB | 

(1 row) 


00000000di-+00000000000 


mydb=> \di+ test 1 pkey 

List of relations 
Schema | Name | Type | Owner | Table | Size | 
Description 


pguser | test 1 pkey | index | pguser | test 1 | 107 MB | 
(1 row) 


4.\sfQU0000 
000sf100000000000000000 


mydb=> \sf random range 
CREATE OR REPLACE FUNCTION pguser.random range(integer, 
integer) 
RETURNS integer 
LANGUAGE sql 
AS $function$ 
SELECT ($1 + FLOOR(($2 - $1 + 1) ” random() ))::int4, 
$function$ 


ACİ 
Hürandom range[Jinteger[]integerT][] 
PostgresoL[000000000000000000000000 
00ksf000000000000 


5 .AXXLILILLILULIU 
LIMXxULLLLLULLLLLLLLUULU 


mydb=> FROM test 1 LIMIT 1; 
id | ame İ create time 
1 H 1 pguser 1 2017-07-22 11:16:15.97559 
(1 row 


mydb=> Xx 
Expanded 1057 is on. 
mydb=> SELECT * FROM test 1 LIMIT 1, 
5 RECORD 1 1-------------------------- 
| 1 
name | 1 fra 
create time | 2017- 07. 22 11:16:15.97559 


6.LILULULLILLISQLILI 


psgl000000000000000000S0L000000 
psgl1000000-EOO0O0000000SOL00000000 


 Ç77v(“vv7) -1$ psql -E mydb pguser 
psql (10. 
Type " mela for help. 


mydb=> Xdb 

KKK OK ok ok K K ok QUERY KK K ök ok OK K K K OK 

SELECT spcname AS "Name", 

pg catalog.pg get userbyid(spcovner) AS "Owner", 

pg catalog.pg tablespace location(oid) AS "Location" 
FROM pg catalog.pg tablespace 

ORDER BY 1, 


DK Xk AK ök Xk OK OK CK K ok OK K ok ok OK K ok OK CK CE DK OK OK OK OK K 


List of tablespaces 
Name | Owner | Location 


pg default | postgres | 

pg global | postgres | 

tbs mydb | pguser | /database/pg10/pg tbs/tbs mydb 
(3 rows) 


7 NULL 


PostgreSQLI TİLİİLLİLLİLLİLLİLİLLİLLİLİİLİLİLİ 
ILILLLLULLLLLLLLLULN IULLULLLLLLULLLLLULLUU 


mydb=> X? 
General 

\copyright show PostgreSQL usage and 
distribution terms 

\crosstabview [COLUMNS] execute query and display 
results in crosstab 


\errverbose show most recent error message 
at maximum verbosity 

\g [FILE] or ; execute query (and send results 
to file or |pipe) 

\gexec execute query, then execute each 
value in its result 

\gset [PREFIX] execute query and store results 


in psql variables 
\gx [FILE] as Ng, but forces expanded 


output mode 


q quit psql 

\watch [SEC] execute query every SEC seconds 
Help 

X? [commands] show help on backslash commands 

X? options show help on psql command-line 
options 

X? variables show help on special variables 

\h [NAME] help on syntax of SQL commands, 


* for all commands 


100000000000000000000000000000000 
LİLİLİTİLİLİLİTİLİLİLİLİLİ 


G.TİLİHELPİTİ 


osqiILIHELPLUILLLILLLULILLULMPILSQLULUL 
O00SOL00000000000000000000000000000 
[Ah CREATE TABLESPACEC00000000000000 


postgres= \h CREATE TABLESPACE 
Command: CREATE TABLESPACE 
Description: define a new tablespace 


CREATE TABLESPACE tablespace name 
[ OWNER { new owner | CURRENT USER | SESSION USER } ] 


LOCATION ‘directory! 
| WITH ( tablespace option = value |, ... 1 ) | 


WLLILLILLILULISQLILILLIDLUDLULISQLIILILLIDLI 
ILILSQLIILLILLILLULLLLLLUL 


2.2.3 psqli I b 


psg1101000000000000000000000000000 
CoPyi]0Ocopy10000000000000000000 


LICOPYOOOSSOLOcopyll0000 
2[]COPYOOODOHOSUPERUSERUOOOODOODODU 


stdinf]stdoutf11100000000000copy(l00000 
SUPERUSERI ILLI 


ŻLUCOPVLLILLIUULLLLLILULLLLLLLLcopv 
00000psal10000000000000 


41101000000000000000000000000000 
COPY[Ncopy [Lp] 


1.HHCOPYİTİLULLULLULLU 


00002S0PY00000000000000000000000 
mvdbLLLLLULLtest copy TTT 


mydb=> CREATE TABLE test copy(id int4,name text); 
CREATE TABLE 


LILILİLİLİLLİLtest copy. in.txt JOOOOOOTAB 
LİLİLİLİLİLİLİLİİ İİ İTİ İL İTİL İTİ İTİ TL TİLİLİL Titest- 
copv-in.txti IDD 


İpgl06pghost1 script]$ cat test copy in.txt 
a 


2 b 
3 C 


LlillpostgreslilllllimydbiTiifi 
test copy in.txti İiLİLİLİLİL İTİL İtest copyTİTİTİTİİ 
21000000 


[pgl0Gpghostl script]$ psql mydb postgres 
psql (10.0) 
Type "help" for help. 


mydb=# COPY pguser.test copy FROM 
a mST ETE copy in.txt'; 
OPY 3 


FM =# cd * FROM pguser.test copy ; 
id | nam 


LİLİLİTİLİ Tillpguserl İİ İLİ İ İLİ İ İTİLİLİLİLİ 


İpg1068pghost1 script]$ psql mydb pguser 
psql (10.0) 


Type "help" for help. 


mydb=> COPY test copy FROM 
"/home/postgres/script/test copy in.txt'; 

ERROR: must be superuser to COPY to or from a file 

HINT: Anyone can COPY to stdout or from stdin. psql's \copy 
command also vorks for anyone. 


LİLİLLİLİLLİLİCOPYİT İLİLLİLLİLLİLLİLİLLİİNcopy 
ILLULLLLLLLLLLLLLLLLCOPVILILLtest copy 
DLLULLLLLULLLUDULpostgresiIDULUmMvdbIIDLIDLI 
ILI 


İpg1068pghost1 script]$ psql mydb postgres 
psql (10.0) 

Type "help" for help. 

mydb=# COPY pguser.test copy TO 
"/home/postgres/test copy.txt'; 

COPY 3 


LiLitest copv.txti İTLİTİLİİİİ? 


[postgres@pghost1 -1$ cat test copy.txt 
1 a 


2 b 
3 C 


LİLİLİL LİL İ İLİLİLİLİLİL İT İTİLİL İT İLİ İT İLİL İİLİLİLİLİLİLİLİLİ 


İpostgresepghost1 -1$ psql mydb pguser 
psql (10.0) 


Type "help" for help. 
mydb=> COPY test copy TO stdout; 
1 a 


2 b 
3 C 


LİLİLİLİLİL İ İLİLİLİLİL İLİ İTİL İİLİL İİLİLİLİLİLİ 


LİLİLİLİLİLİLİLİLİLİLİLİDBAT İ İLİLLİLİLİLİLİLİLİLLİLLİLLİ 
LİLİLİLİLİL Hes vou 


Mee EE -1$ psql mydb postgres 
psql (10.0) 
Type ' 'help" for help. 


mydb=# COPY pguser.test copy TO 
'/home/postgres/test copy.csv' WITH csv header; 
COPY 4 


000000with csv header[(]000000csv000 
000000000csv000000000 office excel t] 
110000000000000000000000000000000000 
OOOOOOtest copyLİDİTİTİTTTTİİI 


mydb=# COPY (SELECT * FROM pguser.test copy WHERE id-1) TO 
txt 

CO 

10 \q 

——. -1$ cat 1.txt 


O00COPYO000000000 
https://www.postgresql.org/docs/10/static/ 
sql-copv.htmi [] 


2 [I NcopyLHIDBDU D Dr 


coPY[0000000000000000000000copy 
00006psa100000000000000000tcopy000000 
0000000000pghost2(10000000pguser ID 
pghost1[[OOimydb[]00000copy1000000 
test copvLILLILLILLLI 


[postgres@pghost2 -1$ psql -h 192.168.28.74 -p 1921 mydb 


pguser 
Password for user pguser: 
psql (10.0) 

Type "help" for help. 


mydb=> Xcopy test copy to '/home/postgres/test copy.txt'; 
COPY 3 


LiLitest copv.txti TTT 


[postgres@pghost2 -]$ cat test copy.txt 
1 a 


2 b 
3 C 


Xcopy1İLİİT İİ TlcopylTİLTiLLİİLİİ 


test copy in.txt00000000 


UU 


[postgres@pghost2 -1$ cat test copy in.txt 
4 d 


OOcopy00000test copy in.txt000000 


[postgres@pghost2 -1$ psql -h 192.168.28.74 -p 1921 mydb 
pguser 

Password for user pguser: 

psql (10.0) 

Type "help" for help. 


mydb=> \copy test copy from 
"/home/postgres/test copy in.txt", 
COPY 1 


mydb=> SELECT * FROM test copy WHERE id=4; 


id | name 
sa eee +------ 
4 |d 

(1 row) 


DOUDBDBDUDUDHOUDUDUDUDUDUDEUNCO py DII 


ILILLULLLILLLLULLULLLLLLLULLULLLLLULLUCOPVII 
0000000 


2.2.4 psql b d 


psal1000000000 


psql [option...] [dbname [username]] 


OOdbnamel]"00000000usermamel0 000 
000000option00000000000000000000 


1 .-ANUNUNUUUU 
psqiLil5QLIILİLLİLİLİİLİLİLİLİLLİLİ 


[postgres@pghostl -]$ psql -c "SELECT * FROM user ini WHERE 
id-1" mydb pguser 


id | user id | user name | create time 
1 | 186536 | KTU89H | 2017-08-05 15:59:25.359148+08 
(1 row 
- -000000000000 


DOHA ooo Ue saEIE-ACTHIDULTTUL 


[postgres@pghostl -1$ psql -A -c "SELECT * FROM user ini 
WHERE id-1" mydb pguser 

idluser idluser name|create time 
1|186536|KTU89H|2017-08-05 15:59:25.359148+08 

(1 row) --LILILLLLILLLILU 


LİL-ALI LİLLİ OHOOO 
LİLİLİLİLİ-tİ İTİLİ 


2. tILLLILUL 


000ps910000000-t0-t000000000000000 
0000000000000 0000000 


[postgres@pghostl ~]$ psql -t -c "SELECT * FROM user ini 
WHERE id-1" mydb pguser 

1]| 186536 | KTU89H | 2017-08-05 15:59:25.359148+08 
--LILLLLLLLULLLUL 


ULILILLLIULILULILULILULUILULILLILULILULILULIU 
ULULLLLULLUL-tUILLLUL-ALLILLILLILLILLILLILLILULUI 
HUDU 


Ce 14 77 -At -c "SELECT ” FROM user ini 
WHERE id=1" mydb 
1|186536|KTU89H | 2017 - 08. 05 15:59:25.359148+08 


0000000000000000shell000000000000 
LİLİLİLİLİL İİ İTİLİLİLİLİLİL? 


[postgres@pghost1 -1$ psql -At -c "SELECT user name FROM 
user ini WHERE id-1" mydb pguser 
KTU89H 


3.-QULLLULUL 


00000000psgl00S0L0000000000000-a 
LİLİLİLİLİİLİL İL İLİ LİL İL İLİ İLİLİLİLİLİLİLİLİLİİLİLİLİ 
test q.sqiILLLLLİSQLI 


DROP TABLE if exists test q, 
CREATE TABLE test q(id int4); 
TRUNCATE TABLE test q, 

INSERT INTO test q values (1), 
INSERT INTO test q values (2), 


OOOOtest 9.591000000 


[postgres@pghost1 -1$ psql mydb pguser -f test q.sql 
DROP TABLE 

CREATE TABLE 

TRUNCATE TABLE 

INSERT 0 1 

INSERT 0 1 


ULILLtest 9.59111000000000-a0000000 
LİLİLİLİLİLİLİLİLİTİLİ 


[postgres@pghost1 -]$ psql -q mydb pguser -f test q.sql 
--LILILLLLULULU 


-0010000-c0-0000000000000000000000 
LİLİLİLİLİLİ İLİLİLİLİLİLİ 


2.2.5 psqiliLsqiLiLul 


psalL-e OOOH pdesata OTTO 
LİLİLİTİLİLİLİL 


[postgres@pghostl -]$ psql -c "SELECT current user," 
current user 


postgres 
(1 rov) 


-cOOOOOSOLOOOOOOOOOOOOOODOODOOOOOD 
00000000000000000psa!100-At00000000008 
LİLİLİTİLİLİLİL 


[postgres@pghostl -1$ psql -At -c "SELECT current user," 
postgres 


0000000000000000esg100SOL0000000 
0000000000000000000000000test 2.sqifi 


CREATE TABLE test 2(id int4); 

INSERT INTO test 2 VALUES (1); 
INSERT INTO test 2 VALUES (2); 
INSERT INTO test 2 VALUES (3); 


00-0000000000000 


[postgres@pghost1 -]$ psql mydb pguser -f script/test 2.sql 
CREATE TABLE 

INSERT 01 

INSERT 01 

INSERT 01 


000000000000000000000SOL0000D 
sə) III psql[]-single-transaction[]-1[][] 
LILILILLILILILILIILILILILLILILILILILLSQLİ TTT 
SQLUUUUUUUUUUUUS QE 
2.2.6 psaILILILOLILIUSQL 
0000psal00000000SOLOOOOOOSOLD 


SELECT * FROM table name WHERE column name = 000 


LİLİLİLİLİLİLİLİLİLİLİLİLİLİ 
Lee VIII 


\set İl İT İLİ İLİ İLİTİLİLİLİLİLİLİLİLİn a me ji VT 
0Ovalue[11000000000valuel000000 


\set name value 


test copylİliLLİİLİLİLİLİİLM. id 0200040 
UŻLLLLLLULUL 


mydb=> \set v id 2 
mydb=> SELECT * FROM test copy WHERE id-:v id; 
id | name 


00000000000000set00000000000000 
U 


mydb=> \set v id 


OOset1000000000000000000pgbenchf] 
00000000set000000000 


2.psqlEI-vO pai 


00000000ps910-v10000000000 
select 1.sg11100000000000 


SELECT * FROM test 3 WHERE id=:v id; 


O0psal0-v000000000 select 1.sg101000 
DU 


[postgres@pghostl -1$ psql -v v id-1 mydb pguser -f 


000000v. td 
2.2.7 Hllpsqilİ in 


ULILLILULLILULLILULLULLULLUD BALILLILLILULU 
LİLİLİL İLİL İT İLİ İLİLİLİLİL İLL İLL İİLİL İ İLİLİLİLİLİLİLİLİLİLİLİ 
00000000000000000000psa1000000000000 
LİLİLİL İLİLİ İLİLİ İLİLİLİT 0000000 İLİL İİLİLİLİLİLİLİLİLİLİİİ 
DU 


1.0000000000000 
0000-Psglrc00000psgl1000-X000psg1000 


000000 —/.psg!rc(10100000000000000000000 
ULIULLULLLLLLULLLULLULLULLUSQLOLULLI 


SELECT pid,usename,datname,guery,client addr 
FROM pg stat activity 


WHERE pid <> pg backend pid() AND state-'active' ORDER BY 
query; 


pg stat activity(]000PostgreSOLOO0000 
0000000000000000pid0000]usenamefO000 
0000Odatnamef100000guery(100000000 
SOLO Ostate[ (active query HOOD 
SOL(client addr[]HEDHHLDPrmstaterp pip 
0000 


active ILILILILILLLIOSQLII 
“idleTlHHLLLLELLLLLUUUULULLİLLLİ 


‘idle in transaction[]0000000000000000 
ILISQLIJ 


idle in transaction[Jaborted[][][Jidle in 
transactionlILILILILILIILILILILILISQLI TİL 


LLULLLLULLULLLULI 
https://www.postgresgl.org/docs/10/static/ 
monitoring-stats.html#pg-stat-activity- 
view [] 


0000—/.psalrc1100000000000000000000 
ILILL sett ILLILLISQLI ILLILLILLILU 


--000000 

\set active session 'select 
pid,usename,datname,guery,client addr from pg stat activity 
where pid <> pg backend pid() and state=\'active\' order by 
guery;' 


ULULULULLLLULULULLLactive session[]000000 
00000000000 


postgres=# :active session 


pid | usename | datname | guery 

| client addr 
---------- 4---------4---------4----------------------------- 
m M + 

14351 | pguser | mydb | update test perl set 
create time-now() WHERE id-$1; | 

14352 | pguser | mydb | update test perl set 
create time-now() WHERE id-$1; | 

14353 | pguser | mydb | update test perl set 
create time-now() WHERE id-$1; | 

14354 | pguser | mydb | update test perl set 
create time-now() WHERE id-$1; | 

14355 | pguser | mydb | update test perl set 
create time-now() WHERE id-$1; | 
(5 rows) 


00000000000000000000000000000 
SQLILLLL active sessionl LILLILLILLILLILLUL 


2.11000000000000 


PostgresoL[]10110000000000000000000 
ILILLLIULUSQLIILULU 


SELECT 
pid,usename,datname,guery,client addr,vait event type,wait e 
vent 

FROM pg stat activity 

WHERE pid <> pg backend pid() AND wait event is not null 
ORDER BY wait event type; 


00000set00000000000—/.psgirc10000 
Vsetİll115QLI İLTLLİLLİLİLİLLİLLİLLİİ 


- -LİLILİLİLİLİLİLİ 

\set wait event "select 
pid,usename,datname,guery,client addr,vait event type,wait e 
vent from pg stat activity where pid <> pg backend pid() and 
wait event is not null order by wait event type; 


0000000000000 wait event tB t 
0000000 


postgres=# :wait event 
pid | usename | datname | query | client addr | 
wait event type | wait event 
--------- +----------+--------+-------+------------+--------- 


2652 | | | | | Activity 
| AutoVacuumMain 

2655 | postgres | | | | 
Activity | LogicalLauncherMain 

2650 | | | | 
Activity | BgWriter Hibernate 

2649 | | | | | 
Activity | CheckpointerMain 

2651 | | | | | Activity 
| WalWriterMain 
(5 rows) 


LİLILİLİLİ İLİ İLİLİİ İLİLİL İLİ İLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİLİ 
LİLİLİLİLİL İ İLİLİL İLİLİLİTLİLİLİ İTİL) 


--LLLLULLLL 

\set connections 'select 

datname ,usename,client addr,count(*) from pg stat activity 
where pid <> pg backend pid() group by 1,2,3 order by 1,2,4 
desc;' 


ULLIULseti pan np Dn 
000000000000000000ZabbixtNagiost]0000 
LİLİLİ LİL İLİLİ İLİLİLİTİLİLİİ İLİ İT İLİL İ İLİ İLİLİLİLİLİLİLİİİ 


2.2.8 psg! HOHO 


psgi01000000000000000S0L000000000 
0050400000000000000000000000000000 
psal10000000000 


1 Atimingl]0SOLOOOO 


ttimingl000000000000050L000000000 
00000 


mydb=> \timing 
Timing is on. 
mydb=> SELECT count(*) FROM user ini; 


1000000 
(1 row) 


Time: 47.114 ms 


ILLIUcounti HAAA 7.11 40000000000 
SOQOLI ILLILULLULLIULLILULLULULLULLULtimingIIULU 
00000000 


mydb=> \timing 
Timing is off. 


2 Awatch7O00000SOL 


watch[000000000000000S0L00000 
soL100000000000000 


watch [ seconds | 


seconds[]111100000000000000002000 
LİLİLİLİLİLİLİTİLİLİnovvl Tİ İLİLİLİLİLİLİLİ 


mydb=> SELECT now(); 
now 


2017-08-14 11:20:02.157567+08 
(1 row 


mydb=> \watch 1 
Mon 14 Aug 2017 11:20:04 AM CST (every 1s) 


2017-08-14 11:20:04 .299584-08 
(1 rov) 


Mon 14 Aug 2017 11:20:05 AM CST (every 1s) 


2017-08-14 11:20:05.300991+08 


LİLİLİLİLİLİLİLİLİLİ ne wanaoa 
3.TabllLLULLU 


psqilTTabl DUTOT UO 
000000000000S0L00000000000000000000 
000000000000000mydb6[0100Otest000000000 
0000000000test0000Tab00psal000000testi 
00000000 


mydb=> SELECT * FROM test 
test 1 test 2 test copy test perl 
mydb=> SELECT * FROM test _ 


DDLU0OO Ta OT dp] 


mydb=> ALTER TABLE test 1 DROP CO 
COLUMN CONSTRAINT 
mydb=> ALTER TABLE test 1 DROP CO 


4.HULULLLLELSQLİİİ 
psal10000000000SOL0000000000000 


[postgres@pghost1 -1$ psql mydb pguser 
psql (10.0) 
Type "help" for help. 


mydb=> SELECT count(*) FROM pg stat activity , --00000000000 
LILILI 


006sg10000000000S0L00000000 
PostgreSOL[0O0readline[]000000000 
PostgreSOL(00000000000000--without- 
readline[]O0O0readline[]00000 


>.psal iibi 


0000000psal0000000°postgres=+*000 
LİLİLİTİLİLİLİİ 


Ipostgres&pghost1 ~]$ psql 
psql (10.0) 
Type "help" for help. 


postgres=# 


000000000psa10000000psal1000000000 
LİLİLİ LİL İİ İLİLİLİLİLİLİL? 


%M000000000000000000000psg!0-hf 
UDO Un! ITT UI local 


"ZozeLİLİLİLLİLLİ İLİ İ 


Alu EIN EIN EIN EIN EIN EIN EIN EIN EIN EIN EIN EIN EIN EINE 
[SET SESSION AUTHORIZATIONOOOOOOO 


2101001000000 

°7e# TUOUOUOUU00" e 0000000“ > DT 
LİLİELİLİLİLİLLİLİLİLİLİLİTLİSET SESSION 
AUTHORIZATIONI TEULLUL 

"pl 


“ZoRİİLİPROMPT 100000“ = DUTOT 
ml 


LİLİLİL İLİL İT İLİLİ İLİLİL İİ İTİLİLİT İLİ İLİ İİLİLİLİLİLİLİLİLİ 
O00psg100000prompt1000000000 


İpostgresepghost1 ~]$ psql 
psql (10.0 
Type "help" for help. 


postgres=# \echo :PROMPTI 
o 96 # 


LLLVNecholllİLLİLİLİLİLİPROMPT 100000000 
O00PROMPT1000psg10000000000000000000 
0100%/%R%:*11010010000000000000%/00000 
HLllipostgreslT?oRİ ITT ="0% #0000" II 
100% MDIEIDIEIDIDIDULHID UO U DU nr TTT TI 
PROMPT IUU %M%R% #000000 


Ipostgres&pghost1 ~]$ psql 
psql (10.0 
Type "help" for help. 


postgres=# \set PROMPT1 '%M%R%#' 
[local]=# 


000psa100000[local]00000pghost20000 
O00O0pghost1000000000PROMPTLUOOO 
0“%M%R% 72 " 000000 


[postgres@pghost2 -1$ psql -h 192.168.28.74 mvdb pguser -p 
1921 


Password for user pguser: 
psql (10.0) 
Type "help" for help. 


mydb=> \set PROMPT1 '%M%R%#' 
192.168.28. 74-- 


ULLULLLLLUPROMPTILLILLI %oM%R%#" 00 
00000192.168.28.74[]IPO00000psal00-hO000 
LİLİLİLİLİL İ İLİ İ İLİ İTİTLİLİLİLİLİ 


[postgres@pghost2 -1$ psql -h 192.168.28.74 mydb pguser -p 
1921 

Password for user pguser: 

psql (10.0) 

Type "help" for help. 


mydb=> \set PROMPT1 '%/@%M:%>%R%#' 
mydb@192.168.28.74:1921=> 


UOUPROMPT 111111“ 96/9 9eMT[ ] 
Vo VOR VoH" [| "ez 00000000L 
ILLULLULLLLLLULLULPROMPT 10000000 
PROMPT10000000000000000000000.esglrc 
000000.psaglrc11002.2.700000000000000000 
00000000.psalrc0100000000000000 


[postgres@pghost2 -1$ touch .psqlrc 
[postgres@pghost2 VA vim .psqlrc 
\set PROMPTI "S GSM : %>%R%#' 


LİLİLİLİLİL TİLLİ İLİLİLİTİLİLİLİLİ 


[postgres@pghost2 -]$ psql -h 192.168.28.74 mydb pguser -p 
1921 


Password for user pguser: 
psql (10.0) 


Type "help" for help. 


mydb@192.168.28.74:1921=> 


CHOO PP ROMPT 1 [EYE]. psa trc] 
psql[ TUE, psqlrcr i 


@ ni psalHHHHHHHHEPROMPT 1H 
PROMPT211PROMPT311PROMPT1111LpsqlULul 
00000000000000000000000PROMPT20000 
HE 
000000000000000066PROoMPT20000006 
PROMPTIOOOPROMPT31000000 
SOLCOPYFROMSTDINDOOOOOOOOOOOOOOOOA 
000000 


2.3 TİLLİ 


NNUUUPostgreSOLNUULUUUUegAdmin 40 
psgl10000000000000psg10000000000000000 
000000000000PpgAdmin 40000000000000 
psa10000000000000000000000050.000000 
00000000000000000ps91000000000000000 
0000000000000000000000 


030 OUUU 


LİLİLİLİLİPostgreSQlI TİLLLİİPostgreSqLTili 
LİLLİ İLİL İT İİİ İLİLİL İTİL İLL LTD TTD TTL TIL TE TL TL] 
ILILLILULLULIULILULLILU/ULLILLILLILLILULIUULLULLI 
0000000000000000000Son/jsonb00000000 
LİLİLİ İLİ. İ İLİLİ İLİ İLİ İTİL İLİLİL İ İLL İLİTİLİLİTİLİLİ 


3.1 [ID 


PostgreSoL[10000000000000000000000 
0000Serial0100 


3.1.1 (00000 


PostgreSsOL]0110000003-L2000 


13-1 000000 


smallint 32 768 $8| +32 767 

integer —2 147 483 648 Zil +2 147 483 647 

bigint -9 223 372 036 854 775 808 FI] +9 223 372 036 854 775 807 
decimal väli 131 072 fiż; "OUI 16 383 hi 

numeric ^vi di 131 072 fiż; VEO 16 383 (iż 

real 








6 {ui} ad till E 


double precision DER, Rİ 15 (ic bat dl fiż 
smallserial smallint (14453) | 1 21 32 767 

serial integer FI 44] 1 FI 2 147 483 647 
bigserial bigint 4443] 1 21] 9 223 372 036 854 775 807 





smallint[Jinteger[]bigint[]LLICILILILILILIL]LILTLH 
0000000000000smallint0020000000000000 
int2[]integer(]140000000000000smallint[00 
000000G0Int400000000000bigint0080000000 


000000integer1000000000inte00000000000 
LII nini teger iii iin teg er VT OTTO 
bpigint(]000000integer100000000 


mydb=> CREATE TABLE test integer (idl integer,id2 int4) , 
CREATE TABLE 


decimal[]numeric[]1000000000000000 
LİLİLİLİLİ İL İT İLİ İLİLİ İİLİLİL İL İT İLİLİLİLİLİ TİLlinumeric 
00000000 


NUMERIC (precision, scale) 


precisionfinumerici IEEE scale 
HLUUULLUULLU3LT8.222f1precisionl151ilscalel 
s[precision[)100000scale[1100000000 
numeric(]00100000000000000000000000000 
010000000000000000 00 E Inu mein cp JE TETTE] 


realfjdouble precision(]00000000real[O0 
A[]]D)double precision(]08000000000000000 
LLILILLILLILLILLILLILI 


smallserialfjserialfibigserialEBEJED 
serial KIOO 
000Otest seriallTiidİTiLserialTiLll 


mydb=> CREATE TABLE test serial (id serial,flag text); 
CREATE TABLE 


OOOtest sera! 


mydb=> \d test serial 
Table "pguser.test serial" 


Column | Type | Collation | Nullable | 
Default 
----------- +---------+-----------+----------+}--------------- 
id | integer | | not null | 
nextval('test serial id seg'::regclass) 
flag | text | | | 


LLİLİLidLİLİİLLİLLİtest serial id sean 
0000000seria1100000000000000000000 


mydb=> INSERT INTO test serial(flag) VALUES ('a'); 
INSERT 0 1 

mydb=> INSERT INTO test serial(flag) VALUES ('b'); 
INSERT 0 1 

mydb=> INSERT INTO test serial(flag) VALUES ('c'); 
INSERT 0 1 

mydb=> SELECT $ FROM test serial, 


3.1.2 (00000000000 


PostgreSQL İLİLİLİLİLİLİLİLİLLİLİİİLİLİLİLİLİLİLLİİ 
00000000000000000000 


mydb=> SELECT 1+2,2*3,4/2,8%3; 
?column? | ?column? | ?column? | ?column? 


LİLİLİLİLİLİTİTİLİ 


mydb=> SELECT mod(8,3), 


LİLİLİLİLİLİİ İTİLİİLİ 


mydb=> SELECT round(10.2) , round(10.9), 
round | round 


İİİ 


mydb=> SELECT ceil(3.6),ceil(-3.6); 
ceil s eil 


LİLİLİLİLİLİL İT İLİL LİLİT İLİLİLİLİ İTİTİLİLİ 


mydb=> SELECT floor(3.6), floor(-3.6); 
floor | floor 


3.2 (ILL 


ima LLİLİLİPostgreSQLİ TİLLLLİLİİLİLİLLİİİLİLİLİLİLİ 


3.2.1 (00000 


PostgreSQLI ILLLIULILLILIs-ZULIL 
[3-2 00000000 


FWAR m o 
character varying(n), varchar(n) AK, SATE UR h 
character(n), char(n) EK, SETA SC fé RES AS 
ER, CERN 


character varying[]nDIDUDDO mund 
LİLİLİLİLİL İT İT İLİLİLİLİ nA ono 
character varying[]n(1000000000000 
character[(]n(11000000000000000000n00000 
0000000000n0000000000000000000000000 
LİLİLİLİLİLİİ İT İLİLİLİLİ İT İTİLİLİLİLİ İTİTİLİLİ 


mydb=> CREATE TABLE test char(coll varchar (4) ,col2 
character(4)); 

CREATE TABLE 

mydb=> INSERT INTO test char(coll,col2) VALUES ('a','a'); 
INSERT 0 1 


(test char[][][]col1[][][|character varying 
[1400col2000character(]4000000000000000 
LLILILLLILULLU 


mydb=> SELECT char length(coll),char length(col2) FROM 
test char ; 
char length l char length 


char length[]string10000000000000000 
termen nnn 


mydb=> SELECT octet length(coll),octet length(col2) FROM 
test char ; 
octet length l octet length 


octet lengthllstringlILLİLLULULULLLULco12 
0000040000000col200000character]00 


000000character varyingf]n(00000000 
000000000000000character0n00000000000 
[I[character[]1[][] 


text 1100000000000000000000000 
character varying(]0000000000 


Gr  PostgresoLOOOOOOOOOOLGBOD 
000000000000character varyingtext 00000 
00000000000000001680000000000000004 
1000000000000characterNOOOOOOOOOOODA 
00000005000000000050000000000006 


3.2.2 UNNUNU 


PostgreSQLI ILLILIULILLILULIIULLILU 
0000000000000000 


mydb=> SELECT char length('abcd'); 
char length 


LİLİLİLİLİLİLİ İLİLİLİLİL İT İLİ 


mydb=> SELECT octet length( "abcd" ), 
octet length 


LİLİLİLİLİL İLİ İLİLİLİLİL İT İİLİLİ 


mydb=> SELECT position("a" in "abcd"), 
position 


ULILLULILULIULILUULLIU 


mydb=> SELECT substring('francs' from 3 for 4); 
substring 


000000Split partt 


split part(string text, delimiter text, field int) 


OOdelimiter(10000000string1000000000 
00100000000 


mydb=> SELECT split part('abc@defl@nb','@',2); 
split part 


3.3 DUT 


PostgreSQtL/i ILILİLİLİLLİLLİLLİLİLİLİLİLİLİLİLİLİLİLİLI 
PostgreSQLILILLLLULLULLLULLULLULLLLLLUL 


3.3.1 DOUT 


PostgreSQLI ILLILLILILLILULUIS-3ULU 


13-3 LLLLLLLLULUL 
FWAR üm 


timestamp [ (p) 1 [ without time zone 1 8 Ai eldi HANDE), OSADE, fil-7; ik timestamp 





3 
timestamp [ (p) ] with time zone eldi AHAB), FD, fil 3, timestamptz 
date HM. AREA TT 

time [ (p) ] [ without time zone ] RPI Ta], Ael HE. qp 

time [ (p) ] with time zone RM, mem HİM, PEDE 

interval | fields ] [ (p) | EF [a] [8] BAR 


LİLİLİLİLİ İT İTİLİL İLİ İLİLİLİLİL İLİ İLİLİLİLİLİLİLİLİLİLİLİLİLİ 


IinowLILILILILinowLILILILLILILLLILLLULILLILILI 
timestampl[(]p[]Iwith time zone[]00000 


mydb=> SELECT now(); 
now 


2017-07-29 09:44:25.493425+08 
(1 row) 


000000000000000000000000000000000 
TOTTUSOUTOTTTTTOTTI TT ti mestamp 
without time zone[]1000000000000 


mydb=> SELECT now()::timestamp without time zone; 


2017-07-29 09:44:55.804403 
(1 row 


LO rdaten pii 


mydb=> SELECT now()::date; 


2017-07-29 
(1 row) 


LLLtime without time zonellLLLLU 


mydb=> SELECT nov()::time without time zone, 
now 


09:45:49. 390428 
(1 row) 


HHHtime with time zone 


mydb=> SELECT now():: 
time with time zone; 


09:45:57.13139+08 
(1 row) 


interva1[100000000000000hour]dayf] 
month[]year[ TUE 


mydb=> SELECT now(),now()+interval'l day", 
now | ? column? 


2017-07-29 09:47:26.026418+08 | 2017-07-30 
09:47:26.026418+08 
(1 row) 


LİLİLİLİLİLİL İL İLİL LİLİT İLİLİLİLİ TT İLİLİLİL İL İLİLİLİLİL LİLLİ 
LİLİLİLİLİL İL İT İLİ İpLİLİL İLİ İLİLİLİL LİLİT İLİLİLİLİLİLİLİLİLİLİLİLİLİ 
0000000006000000000000 


mydb=> SELECT now(), now()::timestamp(0); 
| now 


2017-07-29 09:59:42.688445+08 | 2017-07-29 09:59:43 
(1 rov 


3.3.2 [10/0000000 
LİLİLİLİLİL İL İLİLİL İİİ İTİLİLİLİLİ İLİLİLİL İLİ TTİLİLİLİLİLİLİ 


LİLİLİLİLİLİTLİTİLİLİ 


mydb=> SELECT date "2017-07-29" + interval'l days", 
?column? 


2017-07-30 00:00:00 
(1 rov) 


LİLİLİLİLİLİLİTİLİLİ 


mydb=> SELECT date "2017-07-29" - interval"1 hour", 
?column? 


2017-07-28 23:00:00 
(1 rov) 


LİLİLİLİLİLİT İTİLİLİ 


mydb=> SELECT 100” interval "1 second", 
?column? 


00:01:40 
(1 rov) 


LİLİLİLİLİLİT TİLİLİ 


mydb=> SELECT interval "1 hour" / double precision "3", 
?column? 
00:20:00 

(1 rov) 


3.3.3 [117/00000000 


LİLİLİLİLİL İT İLİLİL İLİLİTİLİLİ 
LİLİLİLİLİLİLİLİLİLİİLİ 


mydb=> SELECT current date, current time, 
current date | current time 


2017-07-29 | 10:53:10.375374+08 
(1 rov) 


LİLİLİLİLİLLİLLİLLİE X TRAC TECIEIDIBDIOUUULUUL 
LİLİLİLİLİLİL İT İLİTİLİL İ İT İLİLİLİLİLİ İTLİLİLİLİLİ 


EXTRACT (field FROM source) 


field] 000century[]yearf]month[day[] 
hour[]minute[]secondf [source HO 
timestamp[]time[]intervaltjt ]LILLILILILILILTLILTLTETL 
LLILIUL 


mydb=> SELECT EXTRACT( year FROM now()); 
date part 


OOtimestamptf]000000000000000000000 


mydb=> SELECT EXTRACT( month FROM now()),EXTRACT (day FROM 
now()); 
date part | date part 
200 x É "m 
7 | 29 
(1 row) 


LİLİLİLİLİLİLİLİLİLİİLİ 


mydb=> SELECT EXTRACT( hour FROM nov()), extract (minute 
FROM now()); 
date part | date part 
x x əəə A o m on me m b Do nəzə 
11 | 14 


00000000 


mydb=> SELECT EXTRACT( second FROM now()); 
date part 


43.031366 
(1 row) 


010000000000000000000 


mydb=> SELECT EXTRACT( week FROM now()); 
date part 


LİLİLİLİLİİLİLİLİLİTİLİLİLİLİLİ 


mydb=> SELECT EXTRACT( doy FROM nov()), 
date part 


3.4 (ILL 


LİLİLİLİİLLİPostgreSQlI TİTLLLLULLEULLLLİLL 
00000000000000000000000000PostgreSOL[ 
ULILULLLILULIULILULIULILULIUULULILULULILULLLIU 
json/jsonb[]000000000000PostgreSOL000000 
"sının resoL110010000003-41] 


03-4 000000 
"Es mo i 
3d 


boolean RAN true ak false 





truelllULLLULLLTRUEİ it ffueliyliyesllonli 
111falsellLLIULLLFALSELfLfTalselinlinoloffuoLLu 
LİLİİLİTİLİTİT İL TT TTTİTİLİTİLİ 


mydb=> CREATE TABLE test boolean(cola boolean, colb boolean); 
CREATE TABLE 

mydb=> INSERT 1 test boolean (cola,colb) VALUES 

( "true", "false 

INSERT 9 1 

mydb=> 7 INTO test boolean (cola,colb) VALUES ('t','f'); 
INSERT 0 

mydb=> sü INTO test boolean (cola,colb) VALUES 

( "TRUE" , "FALSE" ), 

INSERT 0 1 

mydb=> INSERT INTO test boolean (cola,colb) VALUES 
('yes','no'); 

INSERT, 01 

mydb=> 77 INTO test boolean (cola,colb) VALUES ('y','n'); 
INSERT 0 


mydb=> INSERT INTO test boolean (cola,colb) VALUES ("1","0"), 
INSERT 01 

mydb=> INSERT INTO test boolean (cola,colb) VALUES 
(null,null); 

INSERT 01 


HOOtest boolean(]00000000truef falsef[] 
00000000000000true00000tOfalse00000f000 
IULLUNULLI ILLILLLLLLULLU 


mydb=> SELECT * FROM test boolean ; 
cola | colb 


3.5 00000 


ULILLIPULLULLLLLLULLLUPostgreSQLI ILLI 
ILIULLILLILULLLULLILLILULLU PostgreSQLI ILLI 
İPVATİPVETİMACI İTİ TİLİLLİRLİLLİLİLLİLLİLLİLLLİLL 
LİLİLİLİLİİPLİLİLİLLİULİLLİLLİLLİLİLİL İLİ İLL LİL IN IN MIN 
0100000000000000000000000000000000 


3.5.1 (0000000 


PostgresoL101100000000003-5000 


13-5  0000000000 
PER m om 


IPv4 fil IPv6 2% 
IPv4 fil IPv6 2% 


MAC Jill 





MAC It (EUI-64 bd 


inet[]cidr E] HD dadtdbdeddress/yDrt 
address[][]IPv4[]1Pv6[)000y00000000000y0 
O0000IPv400000320001Pvel000012800000 
0000000 


inetfjcidr1100000000000000000000000 
0000000 


mydb=> SELECT '192.168.2.1000'::inet; 
ERROR: invalid input syntax for type inet: "192.168.2.1000" 
LINE 1: select "192.168.2.1000"::inet, 


net cd TTT TT 


L0cidr(]1000000000000000inet0000000 
HU 


mydb=> SELECT '192.168.1.100'::cidr; 
cidr 
192.168.1.100/32 
(1 row) 


mydb=> SELECT "192.168.1.100/32"::inet, 
inet 
192.168.1.100 
(1 row) 


mydb=> SELECT "192.168.0.0/16"::inet, 
inet 


192.168.0.0/16 
(1 row) 


2[cidr(1101P0000000000000000inet0000 
0000 


mydb=> SELECT "192.168.2.0/8"::cidr, 

ERROR: invalid cidr value: "192.168.2.0/8" 
LINE 1: select '192.168.2.0/8'::cidr; 

DETAIL: Value has bits set to right of mask. 


mydb=> SELECT "192.168.2.0/8"::inet, 


192.168.2.0/8 
(1 row) 


mydb=> SELECT "192.168.2.0/24"::cidr, 


192.168.2.0/24 
(1 rov 


0000000000cidr(inet00000000macaddr 
0macaddre[]]MACO000000000 


3.5.2 (10100000 


m PostgreSQL[]TIBI DI DOO UOCE -e 


[j3-6 TILILLILIILIILILI 
































B IE A in ik x fl 
< INF inet '192.168.1.5' < inet '192.168.1.6' 
<= INF SF inet '192.168.1.5' <= inet "192.168.1.5" 
= $T inet '192.168.1.5' = inet "192.168.1.5" 
>= KIST inet 192.168.1.5' >= inet '192.168.1.5' 
> KA inet '192.168.1.5' > inet '192.168.1.4' 
<> “SET inet "192.168.1.5" <> inet '192.168.1.4' 
<< RAT inet '192.168.1.5' << inet "192.168.1/24" 
<<= Ka BET inet '192.168.1/24' << inet "192.168.1/24" 
>> md inet '192.168.1/24' >> inet '192.168.1.5' 
>>= MARET inet '192.168.1/24' >>= inet "192.168.1/24" 
&& BERKER inet '192.168.1/24' && inet '192.168.1.80/28' 
~ KUZ ~ inet '192.168.1.6' 
& qtu H inet "192.168.1.6" & inet "0.0.0.255" 
| fü fu eX inet '192.168.1.6' | inet '0.0.0.255' 
+ jin inet "192.168.1.6" + 25 
- lik inet '192.168.1.43'- 36 
- lik inet "192.168.1.43" - inet "192.168.1.19 





3.5.3 00000 


PostgreSQLI IULLIDLILLULLILULLULLLULLLUU 
DIPLILLILLILLULLILLILLIDLI 





mydb=> SELECT host(cidr '192.168.1.0/24'); 


host 


192.168.1.0 
(1 row) 





OIPOHOODOODOOOÖOOOOODODUD 


mydb=> SELECT text(cidr "192.168.1.0/24"), 
text 


192.168.1.0/24 
(1 row) 


LİLİLİLİLİLİL İT İLİL İLİ Tİ İLİLİLİL İİ İTİTİLİLİ 


mydb=> SELECT netmask(cidr "192.168.1.0/24" ), 
netmask 


255.255.255.0 


3.6 LILI 


PostgreSQLILILLULLULLULULLULLLLLLLLULLULU 
LİLİLİLİLİL İT İLİLİLİLİL İ İT İLİLİLİLİLİT İLİLİLİLİLİ 


3.6.1 [DID 


LİLİLİLİLİİ İLİ LİL İLİT İT LİL İLİL İL İLİLİLİLİL İL İTİLİLİLİ 
0“11”0000000000000000 


CREATE TABLE test arrayl ( 
id integer, 
array i integer[], 
array t text[] 

); 


OOintegert JOOinteger]000000textL100 
text0000000 


3.6.2 (1000000 
0000000000000000000000000000000 


"1 vall delim val2 delim ... )' 


LILILILILIILILILII" 13^ Dnndaetimnan ndn m 
0000000000delimA0000000000000 


mydb=> SELECT '{1,2,3}'; 
?column? 


Ulltest_array UTC 


mydb=> INSERT INTO test 77: array i,array t) 
VALUES: (1,'{1,2,3}','{"a","b","c"}'); 
INSERT 0 1 


LİLİLİLİTİLİTİTİ TİTİTİTİTARRATYIITILLILİLI 


mydb=> SELECT array[1,2,3]; 
array 


[jtest array 2[10000000000000000 


iT » INSERT INTO test arrayl(id,array i,array t) 
ALUES (2,array[4,5,6],array['d','e",'f']); 
MERE 01 


[test array 20000000L 


mydb=> SELECT $ FROM test array1; 
id | array i | array t 


l | {1,2,3} | {a,b,c} 


2 | {4,5,6} | {d,e,f} 
(2 rows) 


3.6.3 DOUT 
0000000000000000000000000000000 


mydb=> SELECT array i FROM test arrayl WHERE id-1; 
array i 


| UUUDDTUDUDOTUUOTT 
0010n0n00000000000 


mydb=> SELECT array i[1],array t[3] FROM test arrayl WHERE 
i ` 


array i | array t 
Este m m enen TM--------- 


(1 row) 


3.6.4 KIOO 


PostgreSQL ILİLİLLİLLİLLİLLİLİLİLİLİLİLİLİLİLİLİLİLİ 
0000000Harray. oppend ITT OTT 


array append(anyarray, anyelement) 


array_append(QU00U0000000000000 


mydb=> SELECT array append(array[1,2,3],4); 
array append 


EE 73 
(1 row) 


0000000000000000011000000 


mydb=> SELECT array[1,2,3] || 4; 
?column? 


5: 
(1 rov) 


LILILİLİLİTİLİLarray removet] 


array remove[]00000000 


array remove(anyarray, anyelement) 


array removelİİ İİİ İİ İLİLİLİLİLİT TİLİLİ 
0000000 


mydb=> SELECT array[1,2,2,3],array_remove(array[1,2,2,31,2); 
array l array remove 


U, 223% | {1,3} 
(1 row) 


LİLİLİLİLİLİL Nİ) MİN 


mydb=> UPDATE test arrayl SET array il31-4 WHERE id-1 , 
UPDATE 1 


LİLİLİLİLİL İT İLİLİL İLİLİTİLİLİ 


7: > UPDATE test arrayl SET array i-array[7,8,9] WHERE 
id- 


UPATE 1 


3.6.5 UNUNU 


PostgresoLll00000000000003-7000 
03-7 00000 


ARRAYT1.1.2.1,3.1]::int[] = ARRAYI1.2.31 
ARRAY[1.2.3] <> ARRAY[1.2.4] 
ARRAYI1.2,3) < ARRAY[1.2.4] 
ARRAY[1,4.3] > ARRAY[1.2.4] 
ARRAY[1.2,3] <= ARRAYI1.2.3) 


ARRAYII 4.3) >= ARRAY[1.4.3] 


ARRAY[1.4.3] @> ARRAY [3.1] 
2,7] <@ ARRAY[1,7.4.2,6] 


BA RT BCH EB Re 
Xu AN BCH gm BZ 
TÄ ACH HB 
Yuz Firuz E Pi% 





3.6.6 (000 


PostgreSQL ILLILLILLILULLLLULLLLLULULUL 
OUD 





mydb=> SELECT 
array append(array[1,2],3),array remove(array[1,2],2); 
array append | array remove 


(1,2,3) | ill 


(1 row) 


LİLİLİLİLİLİLİLİLİLİİLİ 


mydb=> SELECT array ndims(array[1,2]); 
array ndims 


(1 row) 


LİLİLİLİLİLİLİLİLİLİİLİ 


mydb=> SELECT array length(array[1,2],1); 
array lengt 


0000000000000000000000000 


mydb=> SELECT array position(array['a','b','c','d'],'d'); 
array position 


00000000000array. replaceninint] 


array replace(anyarray, anyelement, anyelement) 


00000000anyarray(100000anyelementl] 


00000000000000000 


mydb=> SELECT array replace(array[1,2,5,4],5,10); 
array replace 


{1,2,10,4} 
(1 row) 


gp ENE rray_to_string 0000 


atray to string(anyarray, text |, text]) 


LİLİLİLİLİ İT itexti İLİLİLİtex tt İİ İTİLİLİLİLİLİtexti | 
LİLİLİLİNULLT İT İLİLLİLLİLİLİLİLİLİLİLİLİLİLİLİ 


mydb=> SELECT array to string(array[1,2,null,3],',','10'); 
array to string 


3.7 OOO 


LİLİLİL LİL İ İLİLİ İLİLİ İT İLİLİL İT HOHO LL 
LİLLİ İLİL İT İLİ İLİLİLİLİTİLİLİL OOOH 
LİLİLİTİLİİLİTİLİ 


3.7.1 LULU 
PostgreSQLIILLILILLILILILLILILILLI 
“nt4range—integerlilliLi 
int8range—bigint iL 
“-numrange—numericH HOHO 
tsrange—HHUUUtimesta mpi HOHO 
"tstzrange—liLiliLitimestampliLiiLi 
“daterange—datelllLil 


— HOOOOOOCREATE TYPETTİLLİİİLİİTİLİRİİ 
Integer (III 


mydb=> SELECT int4range(1,5); 
int4range 


0000105000000datel00000000 


mydb=> SELECT daterange('2017-07-01','2017-07-30'); 
daterange 


[2017-07-01,2017-07-30) 


3.7.2 (00000 


0000000000000000000°1*000000000 


0*0*0000000000°1°0000000000°0*0000000 
LİLİLİT İLİL İT İLİ İLİLİLİTİLİLİL İ İLİ İT İLİL İ İLİLİLİLİLİLİLİLİLİ İİ 
LİLİLİTİLİLİTİTİTİLİİİİ 


( Lover-bound ,upper-bound) 
(lower-bound,upper-bound] 
[ Lower-bound, upper-bound) 
| Lower-bound, upper - bound] 
empty 


empty LiL İLİLİLİLİLİLİLİLİLİ İL İTİLİL İL TCI TET 


mydb=> SELECT int4range(4,7); 
int4range 


00000040506000007000000000000000 
LİLİLİTİLİLİTİLİLİLİ 


mydb=> SELECT int4range(1,3); 
int4range 


00000000000000000000°1*000000 


mydb=> SELECT int4range(1,3,'[1'); 
int4range 


000000°1*000000000*0*000000000000 
LİLİLİİLİL İİİ İTİLİT İLİLİİ İ İLİ İL İLİLİLİLİ 


3.7.3 TILLILLILLI 
LİLİLİLİLİLİLİLİLİLİLİLİLİLİL? 


LİLİLİLİLİLİLİLİLİLİLİLİLİ 


mydb=> SELECT int4range(4,7) @> 4; 
lumn? 


LİLİLİLİLİLİLİLİLİLİLİLİLİ 


mydb=> SELECT int4range(4,7)@>int4range(4,6); 
?column? 


LİLİLİLİLİLİLİLİLİLİLİ 


mydb=> SELECT int4range(4,7)-int4range(4,6,'[]'); 
?column? 


DU @ Dm p p p p ECCL 
xun 
HU 


3.7.4 (00000 


000000000000000000000000000 


mydb=> SELECT lower(int4range(1,10)); 
Tower 


LİLİLİTİLİTİLİTTİLİ? 


mydb=> SELECT upper(int4range(1,10)); 
er 


LİLİLİLİLİLİLİLİLİLİLİLİ 


mydb=> SELECT isempty(int4range(1,10)), 
isempty 


3.7.5 TILILILILILLILLI 
OODOOODODUGISTONOGISTUOOOOODD 


D=" UA MA € AA KA 


<”“6:>”00Gi5 TAHA 


CREATE INDEX idx ip address range ON ip address USING gist ( 
ip range); 


3.8 json/jsonb[][] 
PostgresoL[10000000000000000000000 
Oojson[ JavaScript Object Notation[]|]json[][] 


00000000000000000Son000jsontjsonb0G0t 
jsonf]jsonb[]10000000isonb0]00000000000 


3.8.1 jsonO000 
PostgreSQLII9. ZOU! sont TTT 
IDEO DE PostgresQLrsonD pp n 
jsonLILILILLULILLLIILLLLLLLL jsonULLLLLUL 
mydb=> SELECT '{"a":1,"b":2}'::json; 


0000000ison00000000000000000 


mydb=> CREATE TABLE test jsonl (id serial primary key,name 


json); 
CREATE TABLE 


00000000namet]json(]0000000000000 


mydb=> INSERT INTO test jsonl (name) 
VALUES ('{"col1":1,"col2":"francs","col3":"male"}'); 
INSERT 0 1 


mydb=> INSERT INTO test jsonl (name) 
VALUES ('{"coll":2,"col2":"fp","col3":"female"}'); 
INSERT 01 


OOOtest json100000000 


mydb=> SELECT * FROM test json1; 
id | name 


1 {"col1":1,"col2":"francs","col3":"male"} 
2 {"coll":2,"col2":"fp","col3":"female"} 


3.8.2 fILisonliLl 


00"->*0000000son00000000000 


mydb=> SELECT name -> 'col2' FROM test jsonl WHERE id=1; 
?column? 


"francs" 
(1 row) 


0000000000ison(00000000"->>*000000 
OUL 


mydb=> SELECT name ->> 'col2' FROM test jsonl WHERE id=1; 
?column? 


Trancs 
(1 rov) 


3.8.3 jsonb[|json{[|[] 


PostgreSQLI IILISONHLULULULsonilisonbli 
0000000000000000000000000)son0000000 
0jsonb[1000000000000000000000Son00000 
10000000soni]00000000000000000000000 
0json00000000000isonb0000000000000000 
000jsonb0000000000000json000jsonb0000 
00jsonb000000000000000000000 


000000000000jsonijson60000000000 
0000sonb(1000000000000000000 


mydb=> SELECT '{"bar": "baz", "balance": 7.77, 
"active":false}'::jsonb; 
jsonb 


{"bar": "baz", "active": false, "balance": 7.77} 


Ojson(]0000000000000000000 


mydb=> SELECT '{"bar": "baz", "balance": 7.77, 
"active":false}'::json; 


{"bar": "baz", "balance": 7.77, "active":false} 


TU ieonbt VTT UTTOTTTOTTTOTT 


mydb=> SELECT " {"id":1, "name" :"fTrancs")"::1sonb, 
jsonb 


("id": 1, "name": "francs") 


 HiüLlidiilinamelllİLLİELİLİTİLİTİLİLİLİTİLİRİLİİLİRİİ 
Lilsoni İLİLİİİİLİLİ İT İLİ İLİLİLİLİLİ 


mydb=> SELECT " {"id":1, "name" :"fTrancs")"::1son, 
json 


LO Ejsenb EDO p E OOCCO Aa 


mydb=> SELECT " {"id":1, 
"name":"francs", 
"remark":"a good guy!", 
"name":"test" 

}'::jsonb; 


{"id": 1, "name": "test", "remark": "a good guy!" 
(1 row) 


Hana men TTT TT name  İİLİson1İ 
LİLİLİLİLİLİLİLİLİLİLİLİ 


0000000000000son60000000000000 
jsonLILILLILULULILU 


3.8.4 isonbllisonliLLl 


0000000ison00000000000"->>*000000 
OUL 


mydb=> SELECT name ->> 'col2' FROM test_json1 WHERE id=1; 
?column? 


francs 
(1 row) 


LİLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİL? 


mydb=> SELECT '("a":1, "b":2)"::1sonb ? "a", 
?column? 


O0O0json0000/0000000 


mydb=> SELECT "1"a":1, "b":2)"::1sonb - "a", 
? n? 


3.8.5 jsonb[|json{[|[] 


json[]jsonb[]1000000000000000 
000000;son0000000/0000000000 


mydb=> SELECT * FROM json each('("a":"foo", "b":"bar"}'); 
key | value 
25 ebe zs ss ms. mi 


LİLİLİLİLİLİLİLİLİLİLİLİLİLİL? 


mydb=> SELECT * FROM json each text('{"a":"foo", 
"BHu.u ar"}'); 
key | value 


 0000000000row. to son WITT 
JsoNLLILLILLULLILLILLisonLIULULLILLILLULULUL 
jsonLILIULILULULILU 


mydb=> SELECT * FROM test copy WHERE id-1; 
id | name 


mydb=> SELECT row to json(test copy) FROM test copy WHERE 
id=1; 


row to json 


("id":1, "name" H "a" 
(1 rov) 


000000json00000000000000 


mydb=> SELECT * FROM json object keys('{"a":"foo", 
mn n, a r" LI F 
json object keys 


3.8.6  jsonb[/0000000000 
jsonb[/000000*1["00000000sex0/00000 
LI 


mydb=> SELECT '{"name":"francs","age":"31"}'::jsonb || 
"1"sex":"male")"::1sonb, 
?column? 


{"age": "31", "sex": "male", "name": "francs") 


jsonb[1/000000000000000000“-*000000 
00000°+-*00000/0000000"-°0000000000 
HU 


mydb=> SELECT '{"name": "James", "email": 
"james@localhost"}'::jsonb 

- 'email'; 

?column? 

{"name": "James"} 
(1 row) 


mydb=> SELECT '["red","green","blue"]'::jsonb - 0; 
?column? 


["green", "blue"] 


2 00000000000°+*-*00000/000000000 
json0000000000000000 contact] avl IT 


mydb=> SELECT '{"name": "James", "contact": 1"phone": "01234 
567890", "fax": "01987 543210"}}'::jsonb #- 
‘{contact, fax}'::text[]; 

?column? 


f'name': "James", "contact": 1"phone": "01234 567890")) 


000O0aliasest]0000100/0000000 


mydb=> SELECT '{"name": "James", "aliases": ["Jamie","The 
Jamester","J Man"]}'::jsonb #- '{aliases,1}'::text[]; 
?column? 
f'name': "James", "aliases": ["Jamie", "2 Man"]) 
(1 rov) 


A OOAD Hm Dp 
LILİLlisoni İİİ ULU Tage 


mydb=> SELECT '{"name":"francs","age":"31"}'::jsonb || 
'{"age":"32"}'::jsonb; 
?column? 


{"age": "32", "name": "francs"} 


ILLLLLULjsonb se DOD 


jsonb set(target jsonb, path text[], new value jsonb[, 
create missing boolean 


target[][]]sonb[]][]path[j[][][]new. valuell 
LILILILILILILIC reate missing[]jtrueD]LEDUBDDUO 
[create missing[][Ifalser]H m mmm pn 
OUL 


mydb=> SELECT 
jsonb set('{"name":"francs","age":"31"}'::jsonb, '{age}', ' "32 
"'::jsonb, false); 
jsonb set 
{"age": "32", "name": "francs") 
(1 rov) 


mydb=> SELECT 
jsonb set('{"name":"francs","age":"31"}'::jsonb, '{sex}','"ma 
le"'::jsonb,true); 
jsonb set 
{"age": "31", "sex": "male", "name": "francs") 
(1 row) 


3.9 100000 

ILLILLILLILIPostgreSOLI ILLILILOILILLILIDLILILI 
00000000000000PostgreSoL000000000000 
OOOOOOOOOOCASTO000000000000000 


3.9.1 (0000000000 


m postgresoL]1100100000000000003-81 


[3-8 00000000 






m ES zm Bi 
ULES fia] ër rn | to char(current timestamp, 'HH12:MI:SS') 


FEY fia] el He LEER to char(interval "15h 2m 12s', 'HH24:MI:SS') 


to_char(int, text) X ju sec | T EB to char(125, '999') 
to char(numeric, text) x SHE HIN EFF ER to char(-125.8, '999D99S') 


to date(text, text) CEI RHE Hk H ĦA to_date('05 Dec 2000', "DD Mon YYYY') 


to_number(text, text) AE rp tp p Be to number('12,454.8-', '99G999D9S") 


ti sta ntl a ə. “sas | BO: “b sta "05 Dec 2000', 'DD M 
to_timestamp(text, text) al Rechte UEIT Hp gg hn ji If [e] EK °- MEM ampi se we 
= time Zone MEN NE) 





Ovarchar(]000000text00000000 


mydb=> SELECT CAST (varchar'123' as text); 


UvarcharQU00000int4 0000000 


mydb=> SELECT CAST(varchar'123' as int4); 
int4 


3.9.3 (DUDU 
0000000int4f]numeric()0000000 


mydb=> SELECT 1::int4, 3/2::numeric; 


int4 | ?column? 
o sız xı sino mln oko uz 

1 | 1.5000000000000000 
(1 rov) 


OOODODODOSSOLOOÖOOOOOOOOOOOOOOODD 
pg class(]700OIDOO00OID000000000 


mydb=> SELECT oid,relname FROM pg class WHERE 
relname='test jsonl'; 

oid | relname 
Sipa ae sten 


16509 | test jsonl 
(1 row) 


O000Otest json100O0ID00000p9. attribute 
000attrelid100001D0000000000000 


mydb=> SELECT attname FROM pg attribute WHERE 
attrelid='16509' AND attnum 20; 
attname 


name 
(2 rows) 


000000000000000000000000000000 


mydb=> SELECT attname 
FROM pg attribute 
WHERE attrelid-'test jsonl'::regclass AND attnum >0; 
attname 


name 
(2 rows) 


000000000000000000000000000000000 
000000 


On pg classnnnnoPostoresQLoon 
OOOOOOOOOOOÖÖÖODOIDOOOOOOOODOPG. class 


0000000000pg. class EDU Dog attribute 
01000000000000000000000000000000000 0 
00pg. attribute.attrelid IHTULLLULUOIDLLLU 
pgclass.oidTiiL 


3.10 (000 


00000PostgresoL000000000000000000 
0000000000000000/0000000000000000000 
0000000000000000son/jsonbf]0000000000 
01000000000000000000000000000 
PostgreSOL[00XMLO000000000000000000 
0100000000000000000000 
https://www.postgresql.org/docs/10/static/ 
datatype.html 000Postgres0L00000000000 
DRAI! 


040 GOUT 


LİLİLİLİLİPostgreSQLİİSQLİ INLLLLLLLL 
WITHDLBDUDULDLURE T-URNİNGİİİLİLLİLİİ 
UPSERTILLLULLLLULULLLULUL 


4.1 VVITHIN 


WITHOOOPostgreSOLOOOOOSOLOOOOOOA 
O0000CTEO Common Table Expressions[][] 


WIT HOOD 
LİLİLİLİLİ İLİLİLİL İL İLİLİLİLİL LİL İLİLİLİLİİLİLİ 
4.1.1 IILULLUCTE 


ILLULULLLCTELLILLIWITHULLLULLUL 


WITH t as ( 
SELECT generate series(1,3) 


SELECT * FROM t; 


LİLİLİLİLİ İLİ 


generate series 


(3 rovs) 


DUDULDIC TEDBDIBIDBIDUDUUULDUUUURODUUTL 
LİLİLİLİLİ İL TU İTİ İLİLİLİL İT İLİLİLİL İİ İLİTLİLİL İİ İİİLİLİLİLİLİLİLİLİ 


DOUC TEDBBUDDDDUDUSQLTT 


CTELILLILISQLULULLULLULLULLULLLLULLULLLLL 
UTC TED) 
OUL 


WITH regional_sales AS ( 
SELECT region, SUM(amount) AS total sales 
FROM orders 
GROUP BY region 
), top regions AS ( 
SELECT region 
FROM regional sales 
WHERE total sales > (SELECT SUM(total sales)/10 FROM 
regional sales) 
SELECT region, 
product, 
SUM(quantity) AS product units, 
SUM(amount) AS product sales 
FROM orders 
WHERE region IN (SELECT region FROM top regions) 
GROUP BY region, product; 


HUULULLELregional sales[]top regions[] 
000000regional sales(00000000000 
top regions[110000000010%000000000000 
EMU 


4.1.2 DHBHHEICTE 


VVITHTLULULUELRECURSİVELİL 
RECURSIVELLLLLLLLLULLULLULLLLULLULLLULULU 
ILLULLLLLLLLLLULLLLRECURSIVELLLULUL 


WITH recursive t (x) as ( 
SELECT 1 


WHERE x < 5 


) 
SELECT sum(x) FROM t, 


00000 


00000x0100H0uniont]100000000X0050 
LİLİLİ İLİ İXİ İTİLİLİLİ 


ILULLLLLLLLLLULLLULLLL PostgresQLIUL 
LİLİLİ İLİ. İ İLİ İLİ İLİ İLİLİ İT İLİ İ İLİ İTİTİLİLİLİLİLİL? 


EÇ Nİ 
000000000id=50000000000000000000000 
000000000000000PostgreSOLJWITAOOOOD 
LİLİLİLİLİL İ İLİ İ İLİ İLİLİLİLİLİLİ 


CREATE TABLE test area(id int4,name varchar(32),fatherid 
int4), 


INSERT INTO test area VALUES 
INSERT INTO test area VALUES 
INSERT INTO test area VALUES 
INSERT INTO test area VALUES 
INSERT INTO test area VALUES 
INSERT INTO test area VALUES 
INSERT INTO test area VALUES 
INSERT INTO test area VALUES 


CCI 


o -4 O) U1 EP UJ N) 2 
goooogogogo 








Q0PostgreSsQLOWITHOO00ID0 ZULLLLLU 
LİLİLİTİLİTİLİTİTİ 


WITH RECURSIVE r AS ( 
SELECT * FROM test area WHERE id = 7 
UNION ALL 
SELECT test area.* FROM test area, r WHERE 
test area.id = r.fatherid 


) 
SELECT * FROM r ORDER BY id; 


LİLİLİLİLİİLİ 


id | name | fatherid 
(CÓ axı e Rİ ereen 
Ed A 0 
2100 | 1 
4100 | 2 
71001 4 
(4 rows) 


DUDUDUDIb = ZUUCHT) 
name[jJy Din di" Bab 
string_agg HOHO 


mydb=> WITH RECURSIVE r AS ( 
SELECT * FROM test area WHERE id = 7 
UNION ALL 
SELECT test area.* FROM test area, r WHERE 
test area.id = r.fatherid 


SELECT string agg(name,'') FROM ( SELECT name FROM r ORDER 
BY id) n; 
string agg 


000000000 


LİLLİ LİL İ İLİ İLİLİ İT İTİLİLİT İLİ İT İLİ İ İTİL İLİLİLİLİLİLİ 
HLİLİLLİLLİLİLLİLİLİvvherel OOOH 
RAR 


mydb=> WITH RECURSIVE r AS ( 
SELECT * FROM test area WHERE id = 4 


UNION ALL 


SELECT test area.* FROM test area, r WHERE 
test area.fatherid - r.i 


SELECT * FROM r ORDER BY id, 
id | name | fatherid 
EE den ta ngu 


(3 rows) 
00000CTE000000000000000000000000 
LLILLLILLILULILC T ELILULILLIL 
'CTELLILLUSQLOLILLLUSQLULLLILULISOLULI 
LLLLILI 


CTE0000000000000000000000000 
“LİLİLİLİLİLİLİ İLİL İ İLİ LL 


4.2 (ILI 


LİLİLİLİLİL TLİ İLİLİ HAHA 
PostgreSQLI TTT 


4.2.1 TIULLINSERT INTO...SELECT... 


LİLİLİLİLİL İTLİ İLİLİ İLİLİTİLİLİİLİ 


INSERT INTO table name SELECT...FROM source table 


0000000000user InILLILLILLLuser init] 
00000000000 


mydb=> CREATE TABLE tbl batchl(user id int8,user name text); 
CREATE TABLE 


mydb=> INSERT INTO tbl batchl(user id,user name) 


SELECT user id,user name FROM user ini, 
INSERT 0 1000000 


00000Ouser inilluser idfjuser nameflLli 
000000tb! batch100000000000000000 
where III 


LLLLULLULLULLULU 


mydb=> CREATE TABLE tbl batch2 (id int4,info text); 
CREATE TABLE 


mydb=> INSERT INTO tbl batch2(id,info) 


SELECT generate series(1,5),'batch2'; 
INSERT 0 5 


DOSELEC THO ooo 
ILILIPostgreSQLI ILLILILLILILIILILIL 


4.2.2 OOODINSERT INTO VALUESDOODOD... 
UL 


PostgreSQLI ITİ LİLLİLLİLİLLİLLİLİİLİNSERT 
DODO VALUE SHOO Ooooh 
OOL 


mydb=> CREATE TABLE tbl batch3(id int4,info text); 
CREATE TABLE 


mydb=> INSERT INTO tbl batch3(id,info) VALUES (1,'a'), 
b'),(3,'c'); 


(2, b 
INSERT 0 3 


0000000 


mydb=> SELECT * FROM tbl batch3; 
id | info 


3 


| c 
(3 rows) 


NO SOLA SOL 
0000000000000000000000000WALDWrite- 
Ahead Logging[]01100000000000000000000 
[0PostgreSOL 00000000 


4.2.3 HULLMCOPYLNCOPYTLL 


2.2.311000psa10000000000000COPYOOD 
tcopyl]OOcopy copy pip i p m p i 
O00O0OOINSERTO0000000000000000000000 
ILILILLLILLILILIPostgreSQLIILLILILLICOPVILILIILILI 
00000000000C0PY000000000000000000000 
0040CPUOBGBOOO 


LİLİLİLİLİLİLİL İLİL İL İLİ İTLİ İLİLİLİLİLİTİLİ? 


mydb=> CREATE TABLE tbl batch4( 

id int4, 

info text, 

create time timestamp(6) with time zone default 
clock timestamp()); 

CREATE TABLE 


mydb=> INSERT INTO tbl batch4(id,info) SELECT n,n||' batch4' 
FROM generate series(1,10000000) n; 
INSERT 0 10000000 


OOODOOONSERTU00000000000000000000 
OUOU 


[postgres@pghost1 ~]$ psql mydb postgres 
psql (10.0) 
Type "help" for help. 


mydb=# \timing 
Timing is on. 


mydb=# COPY pguser.tbl batch4 TO "/home/pg10/tbl batch4.txt'; 
COPY 10000000 
Time: 6575.787 ms (00:06.576) 


000000000657500000000tbl! batch4lTTi 
Dtbl batch4.txt110000000000000000 


mydb=# TRUNCATE TABLE pguser.tbl batch4; 
TRUNCATE TABLE 

mydb=# COPY pguser.tbl batch4 FROM 

' /home/pg10/tbl batch4.txt'; 

COPV 10000000 

Time: 15663.834 ms (00:15.664) 


0000000CoPY00000000015663000] 


4.3 RETURNINGOOHOOOOO 


PostgreSOLORETURNINGIOOOOODMLIO 
OOODOOODOOODODINSERTOOOORETURNINGOOOO 
OOODOOJUPDATEOOOORETURNINGOOOOOOODO 
OODELETEDOOORETURNINGUOOOOOOOOODOOD 
00000000000050°L00000000000000000000 
HUDU 


4.3.1 RETURNINGUUUUDUD 


INSERTLILLIURETURNINGLLLLULULULLLUL 
LİLİLİLİLİLİLİL İL İLİLİLİL İL İLİ İLİLİLİLİ 


mydb=> CREATE TABLE test rl(id serial,flag char(1)); 
CREATE TABLE 


mydb=> INSERT INTO test rl(flag) VALUES ("a") RETURNING $; 
id | flag 


(1 row 
INSERT 01 


RETURNING'ILILLLILLLILLLILULLIULLIULLI 
OOOORETURNINGOO00000000000000000id[] 
DU 


mydb=> INSERT INTO test rl(flag) VALUES ("b") RETURNING id; 
id 


2 
(1 row) 
INSERT 01 


4.3.2 RETURNINGUUUUDUD 


UPDATEDOORETURNINGOOOOUPDATELOOO 
0000000000 


mydb=> SELECT * FROM test r1 WHERE id-1; 


id | flag 
— a pe EM area 
1 | a 
(1 row) 


mydb=> UPDATE test ri SET flag-'p' WHERE id-1 RETURNING $; 


id | flag 
25 paeem 
11p 
(1 row) 
UPDATE 1 


4.3.3 RETURNINGOOOO0ÖOO 


DELETELIURETURNINGULILLLLULLULULL 
HU 


mydb=> DELETE FROM test r1 WHERE id=2 RETURNING *; 


id | flag 
Gc et «lee 
2 | b 
(1 row) 


DELETE 1 


4.4 UPSERT 


PostgreSOLHUPSERTOHOHOHINSERT...ON 
CONFLICT UPDATELILLLLULLULLULLLLLLLLL 
LİLLİ İLİL İT İLİ İLİLİ İTİL İLL İLİ İLİ İİLİLİLİLİLİLİLİL İLİ) 
00000000000000000000000000000000000 
PostgreSOLJUPSERTLO000000000 


4.4.1 UPSERTOOLD 


ULIULULLLILLILUPSERTLLLLLLLLLLULLULLUL 
ULILIULILLLILULIU 


mydb=> CREATE TABLE user logins(user name text primary key, 
login ent int4 

last login time timestamp(0) without time zone); 

CREATE TABLE 


mydb=> INSERT INTO user logins(user name, login cnt) VALUES 


('francs',1); 
INSERT 0 1 


user loginslluser namef]00000000000 
0000000000000000 


mydb=> INSERT INTO user logins(user name,login cnt) 
VALUES ('matiler',1),('francs',1); 


ERROR: duplicate key value violates unique constraint 
“user logins pkey" 
DETAIL: Key (user name )-(francs) already exists. 


LIS QLDODIDBIDUD UU U mati Terr EDUC 
000francs10000000000000000000000 
PostgreSOLJUPSERTOOOOOOOOOOOOOOOOOOD 
0000000000000 00000000 


mydb=> INSERT INTO user logins(user name,login cnt) 

VALUES ('matiler',1),('francs',1) 

ON CONFLICT(user name) 

DO UPDATE SET 

login cnt=user logins.login cnt+EXCLUDED.login cnt,last logi 
n time=now(); 

INSERT 0 2 


OOINSERTO00000000000000000000000 
LILILLIlogin cnt10100000000000 
last login time[]JON CONFLICT 
user name user name UDO 
UPDATE GETTIIITIIIITTTUOUROATETTWIIT 
00SETO00000Ouser loinsi IDLILOOIEXCLUDEDTILI 
IDLuser loins0000000000000008 — 
EXCLUDEDIULULULLULULULLLLLuser legint]ilt] 
ILI 


mydb=> SELECT * FROM user logins ; 
user name | login cnt | last login time 


matiler | 1 
francs | 2 
(2 rows) 


000000francs00000000login. entr] 
last login time[0000000000matiler]00000 
ILI 


ULULLLLILLLLLLULLLULLULLUDO NO THINGI] 
LİLİLİLİLİİLİ 


mydb=> INSERT INTO user logins(user name, login cnt) 
VALUES ('tutu',1),('francs',1) 

ON CONFLICT (user name) DO NOTHING; 

INSERT 01 


LİLİLİLİLİLİLİLİLİLİİ tutul İ İLİLİLİLİLİLİLİLİLİLİLİLİ 
francs[]0000000000000 


mydb=> SELECT * FROM user logins ; 


user name | login cnt | last login time 
“ese eene sem a İl eS ee ee see are se cə, 
matiler | 11 
francs | 2 | 2017-08-08 15:23:13 
tutu | 11 
(3 rovs) 


4.4.2 UPSERTOD 


PostgreSOLJUPSERTOOOOOOOOOOOOODU 
LİLİLİLİLİL İİ İLİLİLİLİLİLİLİLİ 


INSERT INTO table name | AS alias ] [ ( column nane |, ...l 
[ ON CONFLICT [ conflict target | conflict action | 
where conflict target can be one of: 
( { index column name | ( index expression ) ) [ COLLATE 
collation 1 | opclass | [, ...] ) [ WHERE index predicate | 
ON CONSTRAINT constraint name 


and conflict action is one of: 


DO NOTHING 
DO UPDATE SET { column name = { expression | DEFAULT } | 
( column name |, ...] ) = [ ROW] ( 1 
expression | DEFAULT ) |, ...1 ) | 
( column name |, ...] ) = ( sub-SELECT ) 


E Ee seal 
[ WHERE condition | 


OOOOOOODOLON 
CONFLICT[ conflict target]conflict action İr 
Olconflict target(]100000000000000000000 
00000 conflict action000000000DO 
NOTHINGIILLILILIILIILLIHUPDA TELLİ 


4.5 ULLU 


OOOOOTABLESAMPLEOO0000000000000 
(1000000000000000000000000000 00 
PostgreSQLiT19.51UUUULUL(TABLES AMPLE] ] 
0000009.5S000000ORDER BY rand om EDU 
A NR 


mydb=> SELECT * FROM user ini ORDER BY random() LIMIT 1; 


| user id | user name | create time 
------------- +---------+-----------+------------------------ 
500449 | 768810 | 2TY6P4 | 2017-08-05 
15:59:32.294761+08 


(1 row) 


mydb=> SELECT * FROM user ini ORDER BY random() LIMIT 1; 


id İ user id l user name l create time 
324823 | 740720 | 07SKCU | 2017-08-05 
15:59:29.913984+08 
(1 row) 


LİLİLİTİLİLİLİTİLİ 


mydb=> EXPLAIN ANALYZE SELECT ” FROM user ini ORDER BY 
random() LIMIT 1; 
QUERY PLAN 


Limit (cost=25599.98..25599.98 rows=1 width=35) (actual 
time-367.867..367.868 rows=1 loops=1) 
-> Sort (cost-25599,98..28175.12 rows=1030056 
width=35) (actual time= 367.866..367.866 rows=1 loops-1) 
Sort Key: (random()) 
Sort Method: top-N heapsort Memory: 25kB 
-> Seq Scan on user ini (cost=0.00..20449.70 
rows=1030056 width=35) (actual time=0.012..159.569 
rows-1000000 loops=1) 
Planning time: 0.083 ms 
Execution time: 367.909 ms 
(7 rows) 


(user ITU LOOD 0 ONO 
00000036 7 msh OOOH 
LİLİLİLİLİL İİ İLİLİLİLİLİLİLİLİ 


9.50[000PostgreSOLIOTABLESAMPLELI 
ULIULIULLILLIU 


SELECT ... 

FROM table name 

TABLESAMPLE sampling method ( argument |, ...] ) [ 
REPEATABLE ( seed ) ] 


sampling method VTT TTT 
SVSTEMIBERNOULLILLDLLLLLLLLLULUL 
argumenti İT İİİ 


sə) [[] explain analyzeQO00000000 
SQLTILLILIISQLIIIILILIILIILIPlanning timer] 


SQLIILLILILLILLILILLIDLILIExecution timeTlliSQL 
LİLİLİTİLİLİLİL 


4.5.1 SYSTEMOOLD 


SYSTEMH İTİ TİULELİLİLİLİİLLİLİLLİLLİLİLİLİL 
HLİLLİLİLLİLLİLİLİLİLİLİLLİLLİ5 YS T EMETTBIDULULLU 
LİLİLİLİLİL İİLİLİLİTİLİLİL İİLİL İ İLİ İLİ İLİLİLİTLİLİL İT İLİLİLİLİLİ 
UU 


DOtest sampler 000015 0000000000 


mydb=> CREATE TABLE test sample(id int4,message text, 
create time timestamp(6) without time zone default 
clock timestamp()); 

CREATE TABLE 


mydb=> INSERT INTO test sample(id,message) 
SELECT n, md5(random()::text) FROM 
generate series(1, 1500000) n, 

INSERT 0 1500000 


mydb=> SELECT * FROM test sample LIMIT 1; 
id | 


create 7 


1 | 58f2506410be948963d6d9adf4b4e0c2 | 2017-08-08 
21:17:20.984481 
(1 row) 


00000009.01000000 
1500000 x0.01%=15000000000SOLD 


EXPLAIN ANALYZE SELECT * FROM test sample TABLESAMPLE 
SYSTEM(0.01), 


LİLİLİTİLİLİLİTİİ 


mydb=> EXPLAIN ANALYZE SELECT ” FROM test sample TABLESAMPLE 
SYSTEM(0.01); 
OUERY PLAN 

Sample Scan on test sample (cost-0.00..3.50 rows=150 

width=45) (actual time=0.099..0.146 rows=107 loops=1) 
Sampling: system ('0.01'::real) 

Planning time: 0.053 ms 

Execution time: 0.166 ms 
(4 rows) 


000000000000000000Sample Scant] 
000000SYSTEMO0000009.16600000000000 
00000000150000000001070000000010700 
İİİ 


mydb=> SELECT relname,relpages FROM pg class WHERE 
relname-'test sample'; 
relname | relpages 
sb S RE d ə ei 
test sample | 14019 
(1 row 


[test Sample[]11001401900000000000 
000001000000/14019=1070000 


0000000ctid100000 


mydb=> SELECT ctid,* FROM test sample TABLESAMPLE 
SYSTEM(0.01), 

ctid | id | message 
create time 


(5640,1) | 603481 | 385484b3452b245e46388d71ce4ea928 | 
2017-08-08 21:17:23.32394 

(5640,2) | 603482 | e09c526118f1d4b3c391d59ae915c4e8 | 
2017-08-08 21:17:23.323964 
“ə LILILILILI 
(5640,107) | 603587 | c33875a052f4ca63c4b38c649fb6bcc3 | 
2017-08-08 21:17:23.324336 
(107 rows) 


ctid10000000000000000000000000000 
00000000000000000000107000000000000 
>640[1111000000000000000000000000000 
000000.01000000000000000 


mydb=> SELECT count(*) FROM test sample TABLESAMPLE 
SYSTEM(0.01); 

count 

214 
(1 row) 


mydb=> SELECT count(*) FROM test sample TABLESAMPLE 
SYSTEM(0.01); 
count 


00000000000021401070000000000107 
LİLİLİLİLİL İLİ LİL İLİLİLİLİ İT İT İLİLİL İLİ İLİLİLİLİT oo 
000.010000001500000 x 0.0196 15O[TETETE] 
L5OLILLILLILULLLULLULLULULUSrS TEMDOULULLUL 
ULILIULILLLILULILULULLILULILULIUU 


4.5.2 BERNOULLIOOOO 


BERNOULLIOO000000000000000000000 
OOBERNOULLIO00000000000000000000000 
0000000000000BERNOULLIHA0000000000 
SYSTEMOOO0O0O0OOOOOOOOOOOOOSYSTEMOOO 
0000000000BERNOULLIO 00000000 
test sample HOHO 


LLİELİLİLLİBERNOULLİİ NDOO. 01000000 


mydb=> EKPLAIN ANALYZE SELECT * FROM test sample TABLESAMPLE 
BERNOULLI (0.01), 
QUERY PLAN 
Sample Scan on test sample (cost-0.00..14020.50 
rows=150 width=45) (actual time=0.025..22.541 rows=152 
loops-1) 
Sampling: bernoulli ('0.01'::real) 


Planning time: 0.063 ms 
Execution time: 22.569 ms 
(4 rows) 


000000000000Sample Scan(0000000 
BERNOULLIO0000000001500000000015 200 
000000000000001500011000000 x0.01%[][] 
LDUDULDULI2 2.5 e 9D] iini YS TEMETETETLIO. 166 
00001360] 


LİLLİ İLİ. İ İLİLİLİLİL İLİ UE 


mydb=> SELECT count(*) FROM test sample TABLESAMPLE 
BERNOULLI(0.01); 
count 


151 
(1 row) 


mydb=> SELECT count(*) FROM test sample TABLESAMPLE 
BERNOULLI(0.01); 
count 


LİLİLLİLLİBERNOULLİ İT İLLİULİLLİLİLİLİLLİLLİLLİ 
ULIULLLLIS YS TEMLULLILLLLILULLLULLULLLULLUL 
ILULLLLLLLLLUSVSTEMLLLLLULLULLULLDUL 


OOBERNOULLI010000000000000000000 
00000000000000ctid01000000000 


mydb=> SE. ctid,id,message 
FROM test sample TABLESAMPLE BERNOULLI(0.01) LIMIT 


ctid | id | message 
(55,30) | 5915 | f3803f234f6cf6cdd276d9d027487582 
(240,23) | 25703 | c04af69ac76f6465832e0cd87939alaf 
(318,3) | 34029 | dd35438b24980d1a8ed2d3f5edd5calc 


00000000ctid00000000000000005 50] 
240[)3180000BERNOULLIOOOOOOOOO 
SYSTEM 


00000SYSTEMOBERNOULLIOOOOO 
SYSTEMH İT TİULLİLLLİLİLLİLULLİLLİLİLLİLUİLLİLLİLL 
LİLLİ İLİL İT İLİ İLİLİLİTİL İLL HOHO HUUU 
000000000000000000000000GB000000 
BERNOULLINNUNUNUULULUS YS TEMİ TİLLİ 
ULIULULLLLLLLLULS YS TEM AOU 
LİLİLİLİLİL İ İLİL İL İLİL İL İTLİLİLİLİTİLİT İİ 


4.6 MILLI 


ULIULULLILLIULIULULLILLILLIULIDavg LILU 
sumliliimini Tillmaxi İ fllcounti ILLILULIULIU 
PostgreSQL OOOH 


LİLİLİLİLİ İLİLİLİL İİ İLİLİLİLİ İLİ İLL İİ İİ İLİLİLİLİLİLİLİLİ 
U 


ILILLLIULILUU 


İL 00000000 
00 00000 


LİLİLİLİLLİSQLİTİLİİ 


4.6.1 string agg 


O0OOstring, agg HALOOO 


string agg(expression, delimiter) 


ULİLLİistring aggDibppilbiabinDmpid i Dipl 
UU Udelimiterr LEE D expression HOHO 
LIOIEDIEIDCEIDUDULI text] rest Ir ibytear] 
bytea OOOH UO by ea 000000 
LİLİLİLİL İLİLİLİT İİ İTİLİTİLİ text ILLILLIULILLIULIULIULILLI 
UUstring_agg TEIL] 


LİLİLİLİLİL İİLİLİLİLİLİLİLİLİ 


CREATE TABLE city (country character varying(64),city 
character varying(64)), 
INSERT INTO city VALUES ('00','00'); 


INSERT INTO city VALUES (D. DD) 
INSERT INTO city VALUES (D. DD) 
INSERT INTO city VALUES (IL, DD) 
INSERT INTO city VALUES (TL, DD) 


LİLİLİLİLİ İLİ 


mydb=> SELECT ” FROM city, 
country | city 
sul +------ 


İL | DU 
İL | D 
00 | D 
00 | DU 
00 | D 


Ocity1000000000000000 


mydb=> SELECT string agg(city,',') FROM city; 
string agg 


Ur DI, OU, LLI, LU 
(1 row) 


UListring aggDID mili dd mb b 
000000000000000000000S0L00000000 


mydb=> SELECT country,string agg(city,',') FROM city GROUP 
BY country; 


country | string agg 
LIE] | 00:00 
LIE] | 00:00:00 

(2 rows) 


4.6.2 array aggtli 


array agg[][][]string agg(100000000000 
000000000000000000000000 00 0array. agg 
O000000000000000U 


array agg(expression)  - -000000000000 


LİLİLİLİLİL İ İL İİ İLİLİLİL UU 
array agg JD İLİ İİ İLİLİ İL İLİ İ İLİ İLİLİLİLİTİLİLİLİİLİ 
ILI 


mydb=> SELECT country,array agg(city) FROM city GROUP BY 


country; 
country | array agg 

Am OU. A Pm 
UU | {00,00} 
HU | {00,00,00} 


array agg D BEI İTLİ İLİLİL İT İLİ İLİLİL İLİTİLİLİ 
Llarray aggtiLİ İLİ İLİ İLİLİLİLİL İ İLİ İİLİLİTİTİLİLİ 


RICK agg iii li | 


array agg(expression) ` - -00000000000 


LLillarray aggl III 
LİLLİ İLİL İİLİL İL İLİLİL İT İTİL İTİLİ 


LİLİLİTİLİLİLİLİ 


mydb=> CREATE TABLE test array3(id int411), 

CREATE TABLE 

mydb=> INSERT INTO test array3(id) VALUES (array[1,2,3]); 
INSERT 01 

mydb=> INSERT INTO test array3(id) VALUES (arrayl4,5,61); 
INSERT 01 


0000000 


mydb=> SELECT * FROM test array3; 
id 


(2 rows) 


Ollarray. aggLILILULIULIU 


mydb=> SELECT array agg(id) FROM test array3; 
array agg 


{{1,2,3},{4,5,6}} 
(1 row) 


ULILLlarrav. aggLILLULLULULULULLILULULLU 
LILILİLİLlarray to string TTT 


mydb=> SELECT array to string( array agg(id),',') FROM 
test array3, 
array to string 


4.7 OUOU 


LİLİLİL LİL İ İLİLİL İLİLİ İT İLİLİL İT İLİ İT İLİL İTİL İLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİLİL İLİLİLİLİLİLİLİT İLL HOHO HUUU 
LİLİLİL İLİL İT İLİLİL İLİLİLİLİLİLLİ İLL İT İLİ İ İLİLİLİLİLİLİLİLİLLİİ 
DODODODDHDUDUUS QU LİL 


4.7.1 (00000 


PostgreSQL TİLİİLLİLLİLLİLLİrovv numILLI 
rankTilLllaglİULİULİLİULİLLİLİLLİLLİLİLLİULİLİLLLL Iİ 
HOVERLİLLLİLİLLİLLİLLİ 


LİLİLİLİLİL İ İLİ İ İLİ İLİTİLİLİLİLİ 


function name ([expression |, expression ... 11) [ FILTER ( 
WHERE filter clause ) 1 OVER ( window definition ) 


HO window definition HOHO 


| existing window name | 

[ PARTITION BY expression [, ei 

[ ORDER BY expression [ ASC b bise | USING operator | | 
NULLS { FIRST | LAST } ] [, 

[ frame clause | 


00000 
'OVERLILLLLULLULUL 


'PARTITON BVIIUULIULLILULLLULLLLILULLLU 
LİLİLİTİLİTİLİTİLİ 


ORDER BVILIULLLLLLULULLLL 
LİLİLİLİLİL İİ İLİLİİ İLİLİLİTİLİLİL? 


4.7.2 avg [OVER 


ULULLLIOVERILLULLULLLLULLULLLULLLULLUL 
ULLULLLLLLavgLLLLLULLLUOv ERULLULLULLLULUL 
LİLİLİLİLİL İ İLİLİL İLİLİLİTLİLİLİ 


LİLİLİLİLİLİLİL İL İLİLİLİL LİLİT İLİLİLİLİ 


CREATE TABLE score ( id serial primary key, 
subject character varying(32), 
stu name character varying(32), 
score numeric(3,6) ), 


INSERT INTO score ( subject,stu name, score ) VALUES 
('Chinese','francs',70); 

INSERT INTO score ( subject,stu name,score ) VALUES 
('Chinese','matiler',70); 

INSERT INTO score ( subject,stu name,score) VALUES 

('Chinese','tutu', ı 

INSERT INTO score ( subject,stu name, score ) VALUES 


('English','matiler',75); 

INSERT INTO score ( subject,stu name,score ) VALUES 
('English','francs',90); 

INSERT INTO score ( subject,stu name,score ) VALUES 
('English', 'tutu',60); 

INSERT INTO score ( subject,stu name,score ) VALUES 
('Math','francs',80); 

INSERT INTO score ( subject,stu name,score ) VALUES 
('Math','matiler',99); 

INSERT INTO score ( subject,stu name,score ) VALUES 
('Math','tutu',65); 


İİ 
LİLİLİTİLİ İscorel İİİ İLİ İT İLİ İİTLİLİLİLİLİLİ 


mydb=> SELECT s.subject, s.stu name,s.score, tmp.avgscore 
FROM score s 
LEFT JOIN (SELECT subject, avg(score) avgscore FROM 
score GROUP BY subject) tmp 
ON s.subject = tmp.subject; 


subject | stu name | score | avgscore 
------------ 4----------4-------4--------------------- 
Chinese | francs | 70 | 73.3333333333333333 
Chinese | matiler | 70 | 73.3333333333333333 
Chinese | tutu | 80 | 73.3333333333333333 
English | matiler | 75 1 75.0000000000000000 
English | francs | 90 1 75.0000000000000000 
English | tutu | 60 | 75.0000000000000000 
Math | francs | 80 | 81.3333333333333333 
Math | matiler | 99 | 81.3333333333333333 
Math | tutu | 65 | 81.3333333333333333 
(9 rows) 


LİLİLİLİLİL İİLİL İL İLİ İİLİLİLİLİTİLİT İİ 


mydb=> SELECT subject,stu name, score, avg(score) 
OVER(PARTITION BY subiect) FROM score, 


subject | stu name | score 


| | 

------------ 4----------4-------4--------------------- 
Chinese | francs | 70 | 73.3333333333333333 
Chinese | matiler | 70 | 73.3333333333333333 
Chinese | tutu | 80 | 73.3333333333333333 
English | matiler | 75 | 75.0000000000000000 
English | francs | 90 | 75.0000000000000000 
English | tutu | 60 | 75.0000000000000000 
Math | francs | 80 | 81.3333333333333333 
Math | matiler | 99 | 81.3333333333333333 
Math | tutu | 65 | 81.3333333333333333 

(9 rows) 


LLILLLLILLILILIUscoreL TİTTTİLTİLLLUL 
PARTITION BY subject[]00000subject00000 


4.7.3 row number] 


row number[]IDU D aa a a d CECI 
LEEIDBIDUDU 


mydb=> SELECT row number() OVER (partition by subject ORDER 
BY score desc),* FROM score; 


row number| id | subject | stu name | score 


-------------- But Ros did ss Ku Eeer 
11 3 | Chinese | tutu | 80 
2 | 1 | Chinese | francs | 70 
3 | 2 | Chinese | matiler | 70 
1| 5 | English | francs | 90 
21 4 | English | matiler | 75 
3 | 6 | English | tutu | 60 
11 8 | Math | matiler | 99 
2 | 7 | Math | francs | 80 
3 | 9 | Math | tutu | 65 


(9 rows) 


OOrow. numberrprin nin p b 
ILLLpartitioniIlUrow number (000000000 
ILLLLDLLoracle  IROWNU METTE 


mydb=> SELECT row number() OVER (ORDER BY id) AS rownum ,* 
FROM score; 


rownum | id | subject | stu name | score 
----------- +----+---------+----------+------- 
1 | 1 | Chinese | francs | 70 
2 | 2 | Chinese | matiler | 70 
3 | 3 | Chinese | tutu | 80 
4 | 4 | English | matiler | 75 
5 | 5 | English | francs | 90 
6 | 6 | English | tutu | 60 
7 | 7 | Math | francs | 80 
8 | 8 | Math | matiler | 99 
9 | 9 | Math | tutu | 65 
(9 rows) 
4.7.4 rank[][] 


rank[000000row number TTT 
0000000000000000000000000000000000 
gaps[]000000 


mydb=> SELECT rank() OVER(PARTITION BY subject ORDER BY 
score),* FROM score; 
rank | id | subject | stu name | score 


: : 
1| 2] Chinese | matiler | 70 
1 | 1] Chinese | francs | 70 
3 | 3 | Chinese | tutu | 80 
11 6 | English | tutu | 60 
21 4 | English | matiler | 75 


3 | 5 | English | francs | 90 

11 9 | Math | tutu | 65 

2 | 7 | Math | francs | 80 

3 | 8 | Math | matiler | 99 
(9 rows) 


ILLLLLChinesel ILILILILILLILiscoret TU 
de A IA 
LIE] 


4.7.5 dense rank[][] 


dense rank[]000000rank000000000000 
00000000000000000000000000000000000 


mydb=> SELECT dense rank() OVER(PARTITION BY subject ORDER 
BY score),* FROM score; 
dense rank | id | subject | stu name | score 
--------------- +----+---------+----------4+------- 
11 2 | Chinese | matiler | 70 


1 | 1 | Chinese | francs | 70 
2 | 3 | Chinese | tutu | 80 
1 | 6 | English | tutu | 60 
2 | 4 | English | matiler | 75 
3 | 5 | English | francs | 90 
1 | 9 | Math | tutu | 65 
2 | 7 | Math | francs | 80 
3 | 8 | Math | matiler | 99 


(9 rows) 


ULLLLULChinesef VTT Trank! UU 
rankl]000200000000 


4.7.6 laglli 


000000000!ag0000000000oftset000000 
ILILIULILULIU 


lag(value anyelement |, offset integer |, default anyelement 
11) 


OUL 
value OO 


offset TT UI DUT UDO 
ULILLILLLLILULLILLUILLILULLILLILULLULLILUILU 


default([100000offset(100000000000 
defaultfliiinulii 


00000score0000000000000i940000000 


mydb=> SELECT lag(id,1)OVER(),* FROM score; 
lag | id | subject | stu name | score 
-------- +----+---------+----------+------- 
| 1 | Chinese | francs | 70 


11 2 | Chinese | matiler | 70 
2 | 3 | Chinese | tutu | 80 
3 | 4 | English | matiler | 75 
4 | 5 | English | francs | 90 
5 | 6 | English | tutu | 60 
6 | 7 | Math | francs | 80 


7 | 8 | Math | matiler | 99 
8 | 9 | Math | tutu | 65 
S 


OOscore(]000000000000id010000000000 
DOOD 


mydb=> SELECT lag(id,2, 1000 )0VER(),” FROM score; 
la 


g | id | subject | stu name | score 
--------- +----+---------+----------+------- 
1000 | 1 | Chinese | francs | 70 
1000 | 2 | Chinese | matiler | 70 
1 | 3 | Chinese | tutu | 80 
21 4 | English | matiler | 75 
3 | 5 | English | francs | 90 
4 | 6 | English | tutu | 60 
5 | 7 | Math | francs | 80 
6 | 8 | Math | matiler | 99 
7 | 9 | Math | tutu | 65 
(9 rows) 


LLILLLIlaglIULİLULİLİLULUİLLİLİLUULLİLLLLoffsetll 
LİLİLİL LİL İ İLİLİ İLİL İLİ İLİLİİ İLİ İİLİL İLİTİLİİTİLİLİ 


4.7.7 first value[][] 


first value[]0000000000000000000000 
00000 


LiLiscorel TTT UTC) 


mydb=> SELECT first value(score) 
),* FROM score; 


OVER( PARTITION BY subject 


first value | id | subject | stu name | score 
---------------- +----+---------+----------+------- 
70 | 1 | Chinese | francs | 70 

70 | 2 | Chinese | matiler | 70 

70 | 3 | Chinese | tutu | 80 

75 | 4 | English | matiler | 75 

75 | 5 | English | francs | 90 

75 | 6 | English | tutu | 60 

80 | 7 | Math | francs | 80 

80 | 8 | Math | matiler | 99 

80 | 9 | Math | tutu | 65 


(9 rows) 


OOfirst value(]00000000000000000000 
LİLİLİLİTiscorel İLİLİLİLİ İLİ İLİLİ İLİLİLİLİLİLİLİLİLİLİLİLİ 


mydb=> SELECT first value(score) OVER( PARTITION BY subject 


4.7.8 


ORDER BY score desc),” FROM score, 
first value | id | subject | stu name | score 
---------------- +----+---------+----------+------- 
80 | 3 | Chinese | tutu | 80 
80 | 1 | Chinese | francs | 70 
80 | 2 | Chinese | matiler | 70 
90 | 5 | English | francs | 90 
90 | 4 | English | matiler | 75 
90 | 6 | English | tutu | 60 
99 | 8 | Math | matiler | 99 
99 | 7 | Math | francs | 80 
99 | 9 | Math | tutu | 65 


(9 rows) 


last_value[][] 


last value[]00000000000000000000000 
00000 


LiLlscorel İl İİİ İLİLİLİLİ İLİLİLİLİ LL 


mydb=> SELECT last value(score) OVER( PARTITION BY subject 
),* FROM score; 
last value | id | subject | stu name | score 
--------------- +----+---------+----------4+------- 
80 | 1 | Chinese | francs | 70 
80 | 2 | Chinese | matiler | 70 
80 | 3 | Chinese | tutu | 80 
60 | 4 | English | matiler | 75 
60 | 5 | English | francs | 90 
60 | 6 | English | tutu | 60 
65 | 7 | Math | francs | 80 
65 | 8 | Math | matiler | 99 
65 | 9 | Math | tutu | 65 


(9 rows) 


4.7.9 nth valuelll 


nth value[]00000000000000000000000 
LİLİLİTİLİLİLİİTİLİ? 


nth value(value any, nth integer) 


OUL 
value DULL 


nthLILLLLLIDULLLLLULLLDULLLLULL 
ILiscorel İ LULU UL LL TET TL] 


mydb=> SELECT nth value(score,2) OVER( PARTITION BY subject 
),* FROM score; 
nth value | id | subject | stu name | score 
-------------- +----+---------+----------+------- 
70 | 1 | Chinese | francs | 70 


701 2 | Chinese | matiler | 70 
70 | 3 | Chinese | tutu | 80 
90 | 4 | English | matiler | 75 
90 | 5 | English | francs | 90 
90 | 6 | English | tutu | 60 
99 | 7 | Math | francs | 80 
99 | 8 | Math | matiler | 99 
99 | 9 | Math | tutu | 65 


(9 rows) 


4.7.10 (00000000 


0050t00000000000000000000000000 
UU 


SELECT .. FROM .. WINDOW window_name AS ( window_definition 
) Ir ...1 


WINDOWLO00000000window name UI 
OVvEROO00000000 


mydb=> SELECT avg(score) OVER(r),sum(score) OVER(r),* FROM 
SCORE WINDOW r as (PARTITION BY subject); 
| sum | id | subject 


81. 


99 
81 
65 


avg 


.3333333333333333 


.3333333333333333 


.3333333333333333 


.0000000000000000 


.0000000000000000 


.0000000000000000 


.3333333333333333 


3333333333333333 


.3333333333333333 


(9 rows) 


+----- +---- 
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Chinese 
Chinese 
Chinese 
English 
English 
English 
Math 

Math 


Math 


stu name | 


francs 


matiler 


tutu 


matiler 


francs 


tutu 


francs 
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HIII Database HHH Database II! 
public[]00Schemaf[]00Database[]0000] 
schema[]00000000000000000000000 
Schema OO O0public[]0Schemaf |([Schema[l]00 
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00000000PostgreSoLj00000000000000 
7 DATAT ITİ İTİL İLİLİLİLİLİLLİLLİLLİLLİLLİ 


[postgres@pghostl -]$ tree -L 1 -d /pgdata/10/data 
/pgdata/10/data 

base 

pg tblspc 

pg wal 

global 
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HE X 
base 
global 
pg commit ts 
pg xact 
pg dynshmem 
pg logical 
pg multixact 
pg notify 
pg repslot 
pg serial 
pg snapshots 
pg stat 
pg stat tmp 


pg subtrans 
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pg tblspc Alfa 38 19] des ATS THR 
pg twophase FATF BUG IRAS X IER Bo 
pg wal RPMS A 
pg xact CRES HEER Sd 
x if Fi ik 
PG VERSION PostgreSQL HEH ICH 
pg hba.conf EP Sm I EFS fil vm 
postgresql.conf S 
postgresql.auto.conf zek xf, HART ALTER SYSTEM tp 218192 
postmaster.opts iD ARS thie — Un sb Ayd 1153 
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000000base00000000000000000000000 
00000000000000base000000000000000000 
OOJOIDOOODD 
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PostgreSQLDH BD p ECCO 
JOIDILILULLLULLILULLULLA4LULLLULLILLULLULLIOID 
ILIULLILLILULLLLLILLUULLULLLLLLULLULLUDLOIDLI 
LLlpg database[0100000000000000000OIDE 


SELECT oid, 7: FROM pg database WHERE datname = 'mydb'; 
oid H datn 


16384 fi mvdb 
(1 row) 


LILILILLILILLILIDLILİLLILLOTDİİLLİPpg class UI 
ULİLİİLİELİLLİLİLİLİRLİLİİLİLİLOİDİİ 


mydb=# SELECT 7 relname, relkind FROM pg class WHERE 
relname - 'tbl' 
oid l relname | relkind 


16385 | Mu id seq bəs 

16387 | t | r 

16396 | 0 | i 

3455 | pg class tblspc relfilenode index | i 
(4 rows) 
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PostgreSQLI LILLILLULLLLLLLULLLLILLILLIL 
00000000000000000000000000000000000 
000000000000000000000000000000000000 


000000000000000000000000000000000 
pg default[]pg global]0000000000 


mydb=# \db 
List of tablespaces 
Name | Owner | Location 
Ss ar sii Pte eames bba ze a 
pg default | postgres | 
pg global | postgres | 
(2 rows) 


“pg global[]011000000000000globalfi 
LİLİLİLİLİTİLİLİLİİ I 


“pg defaultf[10100000000000000basel] 
OO0Otemplateoftemplate1000000000000000 
000000000template1000000000000000000 
0000000000000template100000000 
pg default[] 


000000000000000000000000000000000 
00000000 


0U0000000000000000000000000000 
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LİLİLİLİLİLİLİLLİLİ postgres IULULULIULI 
ULULLLLLUULLUCREATE TABLESPACEİ İTİLLİLL 


0000000 


[postgres@pghostl -1$ mkdir -p /pgdata/10/mytblspc 
[postgres@pghost1l -]$ /usr/pgsql-10/bin/psql -p 1921 mydb 
psql (10. 2) 
Type "help" for help. 
mydb=# CREATE TABLESPACE myspc LOCATION 
"/pgdata/ 10/mytblspc" , 
CREATE TABLESPACE 
mydb=# Xdb 
List of tablespaces 
Name | Owner | Location 

li Gre cram rmm et dem: winte som lə Jum atis ee Sere sün ee Gi iz 

myspc | postgres | /pgdata/10/mytblspc 

pg default | postgres | 

pg global | postgres | 
(3 rows) 


0000000000000000000000000000000 


mydb= CREATE TABLE t(id SERIAL PRIMARY KEY, ival int) 
TABLESPACE myspc; 
CREATE TABLE 


LİLİLİLİLİL İL İLİLİL İTİL İT İİLİLİLİL İTİ İLİLİLİL İİ LİL İLİLİL LİLLİ 
İNİN ke > HO UC 
000000000000000000000000myd b00 
pg database IİLLLHOTDİTİİLİLL 


mydb=# SELECT oid,datname FROM pg database WHERE datname = 
'mydb'; 
oid l datname 


16384 | mydb 
(1 row) 


00000000mydb[OID01638400000000 
mydb0000000000$PGDATA/base/16384000 


00000000 


1000: -1$ Ul /pgdata/10/data/base/16384/ 
------- 1 postgres postgres 16384 Nov 28 21:22 3712 


rw ------- 1 postgres postgres 8192 Nov 28 21:22 3764 vm 


030000000 


LİLİLİLİLİLİT İT İLİ İTİ T İİLİLİLİL Tİ İLİLİLİLİLİLİLİLİLİLİ 
PostgreSQLILILLILLULLULLULLULLLULLLLLLILLILLUL 
JOIDILILLULULULLILGBULIDLLILLIPostgreSQLIILI 
ILIULLILLIDULLLLLLULLULOID. -DLLPLULLLLL 
OTTO OD, <000>” DUTOT UI 
pg classi 0Orelfilenode HOHO 
pg class ILTİLLİULLİİLİLİULLLLİOTDİLİ 
relfilenodelliNULULMVACUUMI TRUNCATETTİ 


OOOrelfilenode[]0000000 


DOOD 


mydb=# SELECT oid,relfilenode FROM pg class WHERE relname = 


oid | relfilenode 


16387 | 16387 
(1 row) 
mydb=# NI n -l /pgdata/10/data/base/16384/16387* 
-rw------- postgres postgres 8192 Mar 26 22:22 


EE 


ULLLULULUEDİLLİOİDİ1638 7fTirelfilenodeflli 


163870000000 
H“/pgdata/10/data/base/16384/16387”ÜLuü 


TRUNCATETtbILLIDLLILLLUDLLU 


mydb=# TRUNCATE tbl; 

TRUNCATE TABLE 

mydb=# CHECKPOINT; 

CHECKPOINT 

mydb= XI ls -l /pgdata/10/data/base/16384/16387* 

ls: cannot access /pgdata/10/data/base/16384/16387*: No such 
file or directory 


LILİLİİLİLİLLİİEDİLİLİLİLİLİLLİ 


H“/pgdata/10/data/base/16384/16387”UÜLuü 
000000tbl00000000000 


postgres@160.40: 1922 /mydb=# 55 oid,relfilenode from 
pg class where relname = 'tbl' 
oid | relfilenode 


16387 | 24591 


postgres@160.40:1922/mydb=# VI ls -l 
7(777—. 

-fW------- 1 postgres postgres 0 Apr 2 21:24 
/pgdata/10/data/base/16384/24591 


000000000p9. class(]00tbl000000000 
“/pgdata/10/data/base/16384/24591" 000 


00000 <relfilenode>.<[0>0 
0tb1000000000000000000 


mydb= insert into tbl (ival,description,created time) 
select (random()*(2*10^9)):: integer as 
ival,substr('abcdefghijklmnopqrstuvwxyz',1, 
(random()*26)::integer) as 

description,date(generate series(nov(), nov() + "1 week', "1 
day")) as created time from generate series(1, 2000000) , 
INSERT 0 16000000 


LİLİLİLİLİLİLİLİLİLİİLİ 


mydb=# SELECT 

pg size pretty(pg relation size('tbl'::regclass)); 
pg size pretty 
1068 MB 

(1 row) 


LILİLİLLİLİLLİtDİTİLİULİLUİULİ1068MBİTİLLİLİ 
UPDAT ETTOIDDIDOEOETCIETCTE TTE TET 


3 \! e -lh /pgdata/10/data/base/16384/24591* 

------- postgres postgres 1.0G Apr 7 08:44 
/pgdata/10/data/vase/ 16384/24591 

rw------- 1 postgres postgres 383M Apr 7 08:44 

/pgdata/19/data/base/ 16384/245911 

------- 1 postgres postgres 376K Apr 7 08:44 
/pgdata/16/data/base/16384/24591_ fsm 

------- 1 postgres postgres 8.0K Apr 7 08:44 
jpgdata/18/data/base/16384/24591. vm 


MULLULULLELELLLLLL--relfilenodes.-cTTİL 
—-TİtbiLiLiLLILLI1GBitbiLirelfilenodel1245911) 
ULUTGBİ TİTLLİİLLİGBİLİİLLLUUUEULULLLLLLLL 
24591.1700000000000000000. fs mil vm Bit 
ILLLLLLLLLLULLLLLLLLLLLLLLLLLLLLLLLLU 
ILLLULLLLLLLULLLLLLLLLLLLLLLLLLLLLULLLU 
000000000000000000000000000005-2000 
PostgreSOL[100000000000000000 
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PageHeader HILO 
LLİLİLLİLİLİLLİLİLİPageHeaderl ni] 


pd Isn[[]ARIES Recovery Algorithm] 
LLULLisnliPageLSNLİLLULELLULLELLİLLLİXlogTLİ 
OLSNOOOODOUWALD000000000000000000000 
000000pa Isn0000xlogid10000000000000 
006400LSNO00000320000 


“pg Tool TTT 


'pd special]111010000000000000000000 
LİLİLİLİLİLİLİ İTİTİLİİLİ 


'pd lower(]000000000000 
‘pd_upper WT DUT 


pd pagesize version [PostgreSQL] 
ILILILLILLLLIULLU 


DO linp[1]0000000005-300item1[] 
Item211...LiltemniiLLLiLiTuplelLiLLLL 


00000000000000000000000000 
pd lower(]0000000000000pd upper]000000 
000000000000000000000000000000000000 
000000000000pd. lowerf]0000000000 
pd upper(100000000000000000000000 
pd Isn[]pg checksumllpg flag[111100000000 


LİLİLLİLİLİ İTİ TİL İLİLİLLİLLİLLİLLİLLİLİLİLİLİBİ LİLLİ 
LİLİLİLİLİ İT İT İLİ EID ICI İTİLİLİLİL İLİ ODD 
BLTİLİLLİLLİLLİLLİLLİLLİLİLİLİLİLLİLLİL İL İT TT İLİTİLİLİLİLİL 
TIDLIDLULULLLLLLLLLLLULLULL U PostgreSQLILUL 
UTIDULULLULULUL 


00Tuple0000000000000 
HeapTupleHeaderf|0000Tuple(00000005-4[] 
00000TUuple[]OIDOxminf]cmin0000000 
HeapTuple[0000Tuple000 


OID - object ID of tuple 
xmin - creation transaction ID 
xmax - destruction transaction ID 
cmin - creation command ID 
cmax - destruction command ID 
Header 
ctid - tuple ID (page,item) 
natts - number of attributes 


infomask - tuple flags 
hoff - length of tuple header 
bits - bit maprepresenting NULLs 
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bgwriter[]walwriter(]00000 


2.2.1 (00000000 


ILILIpostmastertILLLLULLLLpostmasteriILI 
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0100000000000000000000000 
postmasterf|ffork[]000000postgres(]000000 
O0000Opostgres[1100000000000000000 0 
postmaster | 110000 00O0postgres 00000000 
0000002-6000 
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000000000000000000000000000000000000 
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‘background writer(]00000bgwriter(]00] 


bgwriter]10000000000000000000000000000 
LİLİLİLİLİİLİLİLİL İ İLİ İLİ İL İTİTİLİLİ 
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"WAL writer ]000WALDOOOOWALOOOOOOO 
statistics collectorTULLULLULLL 
logging collector[)1000000000000000 
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0100000000000000000000000000000000 
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000000000000000000000000000000 
fork[)110000000000000000000000000000000 


work mem[]maintenance work mem! 
temp buffers[] 


Work memtiHHLULHORDER BY[]DISTINCT[](] 
HOOO 


‘maintenance work mem TI 
VACUUM[J]REINDEX[]CREATE INDEXQQ00000 
DOOD 


temp, buffers(]10101000000000000 
2.2.2. DIE 


LLILLILIPostgreSQLILILLILIILILLIL ULL 
0000000000000000 


‘Shared buffer pool[ PostgreSQL EE 
0000000000000000000000 


‘WAL buffer] WALD00000000000 


‘CommitLog buffer[]PostgreSQL[] 


Commit Log[]TDBD nnn nd C DOCU 
LİLİLİLİLİLİLİLİLİLİLİL İT İTİTİ 


05-90000000U0OL 


postmaster if FE 


postgres İt fr 
v 


maintenance work mem 








work mem temp buffers 








IEEE PAF 


HEE A fe 








| WAL buffers CommitLog 





[5-9 0000 


5.4 OD 


ULLLLLLLLLLUPostgreSQLI LILLILLLLULLL 
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000000000000PostgresoL00000000000000 
LİLLİ İLİL İT İLİ İLİLİ İTİL İLL İLL İT İLİ İİLİLİLİLİLİL LİLLİ) 
LİLİLİLİLİLİ İLİ İLİL İİ İLİLİLİT UU UU 
DUPostgresSQU İTİLELİİPostgreSQLI TTT 
ULULLLLLLULLLLULLULLULLULLUPostgreSQLIIULI 
LİLİLİLİLİ İLİLİLİL İL İLİLİLİLİ İLİLİLİLİ İL İLİLİLİLİLİLİLİLİLİ 


Uer] OUUU 


OO Oracle(000000Oracle00000000 
SELECTIJUPDATEDDELETELDOOO0000000000 
0[CPu0000000000000000000000PostgreSOL 
09.60100000000000SOLO000000CPUOOOOO 
9.600000000000002.60000000000000000 
00000000000000000000000000100000000 
0000000000000000000index-only(10000 
bitmap heapl000000000Postgres0L100000 
0000 


6.1 1000000000 


A OOPostgresot10000000000000000000 


1.max worker processesllinteger| 


00000000000000000008000000000000 
01000000000000000000000000000000000 


2.max parallel workersijintegert) 


0000000000000000000800000 
max worker processes[]000000000000 


max worker processes()00000 


LİLİLİLİLİLİLİLİLİLİİLİLİLİ 


max parallel workers per gatherl1TiLLi 


3.max parallel vvorkers per gather 
(lintegerli| 


00000000000000000000200000000000 
0000000max worker processesi ILI 
max parallel workers[)1100000000000000 


HLİLLİLİLLİLLİLİLİLİLİLİLLİLLİUİLLİLC PULİTOTİİLLLU 
00000000000000000000000000000000000 
LİLİLİLİLİLİLİLİLİ 


max worker processes»max parallel workers>max parallel worke 
rs per gather 


4.parallel setup costijfloating point[] 


00000000000000000010001] 
5.parallel tuple costijfloating pointi 


0000000000000000000000000. 10] 


6.min parallel table scan size[]integerT] 


LİLİLİLİLİLİLİL İLİLİİ İLİLİLİLİLİLİLİLİLİ İLİLİLİL İL İLİLİLİLİLİLİ 
00000000000000000000000008MBI 


7.min parallel index scan sizefllintegerl1 


LILILİLİLİ İLİLİLİLİ İLİLİLİLİL LİLİT İ İTLİLİLİLİLİLİLİLİLİ 
000000000000000000512kb[] 


8.force parallel modetlenumlI 


ULILULLLILLLLLLULLLUOLT POON 
00000 


UULLpostgresql.conffTLLLLLLLLLU 


max worker processes = 16 

max parallel workers per gather = 4 # taken from 
max parallel workers 

max parallel workers = 8 

parallel tuple cost = 0.1 

parallel setup cost - 1000.0 

min parallel table scan size = 8MB 

min parallel index scan size = 512kB 

force parallel mode = off 


ULILLULULLILLIDULLULLLILLILLUUL4CPULSGBLI 
BİRİMİNİN 


- III 0000000000000 
max parallel workers per gather]000000 
00000000000°0L000000000000000000000 
0000000000000max parallel workers[] 
max worker processes(]0000000SOLO00000 
LLILULLLILLILILULLLILLILILUL 
max worker processes[)00002[] 
max parallel workers per _gather]QU00040 
00000000000000000000000000020000000 
O000000Mmin parallel table scan sizetljLILID 


00000000000000000000000000 Workers 
Planned[]00000000000000Worker 
Launched[]1000000000000000 


6.2 LILL 


ILILILLILIUPostgreSQLI LILILLULILULIDLILULILUI 
000000000000000000000000H0index-onlyf] 
O00Obitmap heap(]000000000000000000000 
LİLİLİLİLİLİLİL İLİ İT İLİ İLİ İLİLİİLİLİ 


6.2.1 000000 


000000000000000000seguential scantil 
000000000000000000000000000000000000 
0000000CPUOOOOIOO0OOOOOOOOOOOOOODOLTP 
0000000000000000 


00000000000005000000000000 


CREATE TABLE test bigl( 

id int 

name character varying(32), 

create time timestamp without time zone default 
clock  timestamp()); 


INSERT INTO test bigl(id,name) 
SELECT n, n|| ' test' FROM generate series(1,50000000) n ; 


LLLILULLULLULLU 


mydb=> EXPLAIN SELECT * FROM test bigl WHERE namez"1 test", 
QUERY PLAN 


Seg Scan on test bigl (cost-0.00..991664.00 rows-1 
width=25) 
Filter: ((name)::text = "1 test"::text) 
(2 rows) 


000000Seg Scan on test big1İT1i 
test big10000000000000000000000000 
PostgreSOL[110100009.600000000000000000 
00000000000000002PU00000000000000000 
10000000 


mydb=> EXPLAIN ANALYZE SELECT * FROM test bigl WHERE 
namez"1 test", 
QUERY PLAN 


Gather (cost-1000.00..523914.10 rows=1 width=25) (actual 
time=0.440..1362.675 rows=1 loops-1) 
Workers Planned: 4 
Workers Launched: 4 
-> Parallel Seg Scan on test bigl (cost-0.00..522914.00 
rows=1 width=25) (actual 
time=1083.280..1355.685 rows=0 loops=5) 
Filter: ((name)::text = '1 test'::text) 
Rows Removed by Filter: 10000000 
Planning time: 0.085 ms 
Execution time: 1367.248 ms 
(8 rows) 
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00000Workers Planned[]Worker Launched[][] 
[jA[]Parallel Seg Scan on test big100000000 
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max parallel workers per gather]0000040 


000000000000000000000000000000 


mydb=> SET max parallel workers per gather =0; 
SET 


LİLİLİLİL İL İLİLİLİLİTİLİLİLİLİ 


mydb=> EXPLAIN ANALYZE SELECT * FROM test bigl WHERE 
namez"1 test", 
QUERY PLAN 


Seq Scan on test bigl (cost-0.00..991664.00 rows=1 
width=25) 
(actual time=0.022. .5329.100 rows-1 loops=1) 
Filter: ((name)::text = "1 test"::text 
Rows Removed by Filter: 49999999 
Planning time: 0.163 ms 
Execution time: 5329.136 ms 
(5 rows) 


000000050L0000053290000000000000 
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0000000000000000000000index scan 
LİLİLİLİLİLİLİL İLİ İ İLİ TT İLİ TLİLİLİLİLİLİLİYİLİ 


mydb=> EXPLAIN SELECT * FROM test 1 WHERE id-1; 
QUERY PLAN 


Index Scan using test 1 pkey on test 1 (cost=0.43..4.45 
rows=1 width=26) 

Index Cond: (id = 1) 
(2 rows) 


Index Scan using[]LIDOBDDDB DO DO BOO 
000000000000000Parallel index scan nini 
00000000000test big100000000000 


mydb=> CREATE INDEX idx test bigl id ON test bigl USING btree 
(id); 
CREATE INDEX 





O000SOLOOOID001000000000000 


mydb=> EXPLAIN ANALYZE SELECT count(name) FROM test bigl 
WHERE id«10000000; 
QUERY PLAN 


Finalize Aggregate (cost-236183.98..236183.99 rows=1 
width-8) 
(actual time-753.392. .753.392 rows-1 loops-1) 
-> Gather (cost-236183.96..236183.97 rows=4 width=8) 
(actual time=750. 133..753.384 rows=5 loops-1) 
Workers Planned: 4 
Workers Launched: 4 


-> Partial Aggregate (cost-235183.96..235183.97 
rows=1 width=8) (actual time=746.344..746.344 rows=1 loops-5) 
-> Parallel Index Scan using idx test bigl id 





on test bigl 
(cost=0.56. .228921.05 rows=2505162 
width=13) (actual tim 
e=0.029..566.830 rows-2000000 loops=5) 
Index Cond: (id < 10000000) 
Planning time: 0.116 ms 
Execution time: 762.351 ms 
(9 rows) 


000000000000000000000000004000000 
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mydb=> SET max parallel workers per gather =0; 
SET 


LİLİLİLİLİLİLİLİLİLİTİLİLİLİ 


mydb=> EXPLAIN ANALYZE SELECT count(name) FROM test bigl 


WHERE id«10000000; 
QUERY PLAN 


Aggregate (cost=329127.54..329127.55 rows=1 width=8) (actual 
time=2636.859..2636.859 rows=1 loops=1) 

-> Index Scan using idx test bigl id on test bigl 
(cost=0.56..304075.92 rows= 10020649 width=13) (actual 
time=0.031..1654.500 ro 
ws=9999999 loops-1) 

Index Cond: (id < 10000000) 
Planning time: 0.132 ms 
Execution time: 2636.920 ms 
(5 rows) 
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sə) [0 — PostgreSOL1000000000000000 
0S0L0000000000000000CPU0000/00000000 
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6.2.3 TIllindex-oniylil 


HL3Uulindex-oniyHliLL3LEULUindex-oniyli 
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mydb=> SET max parallel workers per gather =0; 
SET 


000000S°L0000000000000 


mydb=> EXPLAIN SELECT count(*) FROM test bigl WHERE 
id<1000000; 
QUERY PLAN 
Aggregate (cost=36060.91..36060.92 rows=1 width=8) 
-> Index Only Scan using idx test bigl id on 





test bigl (cost-0.56..33313.99 rows=1098767 width=0) 
Index Cond: (id < 1000000) 
(3 rows) 


ILLLLLLIIndex Only Scan TTT DHA 
000000000000000000000000000000index- 
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mydb=> EXPLAIN ANALYZE SELECT count(*) FROM test bigl WHERE 
id<1000000; 
QUERY PLAN 


Aggregate (cost=35969.89..35969.90 rows=1 width=8) 
(actual time=253.571..253. 571 rows=1 loops=1) 
-> Index Only Scan using idx test bigl id on 
test bigl (cost=0.56..33232.22 rows=1095066 width=0) (actual 
time=0.038..179.005 rows=999999 loops=1) 
Index Cond: (id < 1000000) 
Heap Fetches: 999999 
Planning time: 0.103 ms 
Execution time: 253.617 ms 
(6 rows) 





O000U253000index-onty 00000000000 
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mydb=> SET max parallel workers per gather TO default, 
SET 


LİLİLİLİLİL İLİLİLİLİTİLİLİLİ 


mydb=> EXPLAIN ANALYZE SELECT count(*) FROM test bigl WHERE 
id<1000000; 
QUERY PLAN 


Finalize Aggregate (cost-26703.66..26703.67 rows=1 
width=8 ) 
(actual time=81. 285..81.285 rows=1 loops-1) 
-> Gather (cost=26703.64..26703.65 rows=4 width=8) 
(actual time=81. 121..81.277 rows=5 loops-1) 
Workers Planned: 4 
Workers Launched: 4 
-> Partial Aggregate (cost=25703.64..25703.65 
rows=1 width=8) (actual time=75.778..75.778 rows=1 loops=5) 
-> Parallel Index Only Scan using 
idx test bigl id on test bigl (cost-0.56..25019.22 
rows=273766 width=0) 





(actual time-0.045..59.398 rows=200000 
loops=5) 
Index Cond: (id < 1000000) 
Heap Fetches: 183366 
Planning time: 0.113 ms 
Execution time: 83.364 ms 
(10 rows) 


HLUHULL3LLEParallel Index Only Scan] II 
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6.2.4 [bitmap heapliLi 
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mydb=> EXPLAIN SELECT * FROM test bigl WHERE id-1 OR id-2; 
OUERY PLAN 


Bitmap Heap Scan on test bigl (cost=5.15..9.17 rows=2 
width=25) 
Recheck Cond: ((id = 1) OR (id = 2)) 
-> BitmapOr (cost=5.15..5.15 rows=2 width=0) 
-> Bitmap Index Scan on idx test bigl id 
(cost=0.00..2.57 rows=1 width=0) 
Index Cond: (id = 1) 
-> Bitmap Index Scan on idx test bigl id 
(cost=0.00..2.57 rows=1 width=0) 
Index Cond: (id = 2) 








(7 rows) 
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EXPLAIN ANALYZE SELECT count(*) FROM test bigl WHERE id 
<1000000 OR id > 49000000; 


LİLİLİLİLİLİLİLİLİ 


mydb=> EXPLAIN ANALYZE SELECT count(*) FROM test bigl WHERE 
id <1000000 OR id > 49000000; 
QUERY PLAN 


Finalize Aggregate (cost=406220.88..406220.89 rows=1 


width=8) 
(actual time=241. 186..241.186 rows=1 loops=1) 
-> Gather (cost=406220.46..406220.87 rows=4 width=8) 
(actual time=241. 033..241.174 rows=5 loops=1) 
Workers Planned: 4 
Workers Launched: 4 
-> Partial Aggregate (cost-405220.46..405220.47 
rows=1 width=8) (actual time-237.266..237.266 rows=1 loops=5) 
-> Parallel Bitmap Heap Scan on test bigl 
(cost=28053.14..403933.27 rows=514876 width=0) (actual 
time=83.059..189.073 rows=400000 loops=5) 
Recheck Cond: ((id < 1000000) OR (id > 
49000000) ) 
Heap Blocks: exact=2982 
-> BitmapOr (cost=28053.14..28053.14 
rows=2081101 width=0) (actual time-83.657..83.657 rows=0 
loops=1) 
-> Bitmap Index Scan on idx test bigl id 
(cost=0.00.. 14219.03 rows=1094996 width=0) 
(actual time=42.187..42.187 





rows=999999 loops-1) 
Index Cond: (id < 1000000) 
-> Bitmap Index Scan on idx test bigl id 
(cost=0.00.. 12804.35 rows=986105 





width=0) 
(actual time=41.467..41.467 
rows=1000000 loops=1) 
Index Cond: (id > 49000000) 
Planning time: 0.157 ms 
Execution time: 242.824 ms 
(15 rows) 
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mydb=> SET max parallel workers per gather =0; 
SET 


OOOOOOSOLOODODO 


mydb=> EXPLAIN ANALYZE SELECT count(*) FROM test bigl WHERE 
id <1000000 OR id > 49000000; 
QUERY PLAN 


Aggregate (cost-432494.42..432494.43 rows-1 width=8) (actual 
time-466.273.. 466.273 rows=1 loops-1) 

-> Bitmap Heap Scan on test bigl 
(cost=28053.14..427345.66 rows=2059505 width=0) (actual 
time-86.859..299.822 rows-1999999 loops-1) 

Recheck Cond: ((id « 1000000) OR (id » 49000000)) 
Heap Blocks: exact=13724 
-> BitmapOr (cost=28053.14..28053.14 rows=2081101 
width=0) 
(actual time=84.782..84.782 rows-0 loops=1) 

-> Bitmap Index Scan on idx test bigl id 
(cost-0.00..14219.03 rows- 1094996 width=0) (actual 
time=42.704..42.704 rows=999999 Loops=1) 

Index Cond: (id < 1000000) 

-> Bitmap Index Scan on idx test bigl id 
(cost=0.00..12804.35 rows= 986105 width=0) (actual 
time=42.076..42.076 rows=1000000 loops=1) 

Index Cond: (id > 49000000) 
Planning time: 0.152 ms 
Execution time: 466.323 ms 
(11 rows) 
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6.3 LILI 
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mydb=> EXPLAIN ANALYZE SELECT count(*) FROM test bigl; 
QUERY PLAN 
Finalize Aggregate (cost-525335.91..525335.92 rows=1 
width=8) 
(actual time=2468.593.. 2468.594 rows-1 loops=1) 
-> (Gather (cost=525335.89..525335.90 rows=4 width=8) 
(actual time=2468. 386..2468.585 rows=5 loops=1) 
Workers Planned: 4 
Workers Launched: 4 
-> Partial Aggregate (cost-524335.89..524335.90 
rows-1 width=8) 
(actual time=2463.532..2463.532 rows-1 
loops=5) 
-> Parallel Seg Scan on test bigl 
(cost=0.00..493083.91 
rows= 12500791 width=0) (actual 
time-0.019..1456.506 rows-10000000 
loops=5) 
Planning time: 0.089 ms 
Execution time: 2474.970 ms 
(8 rows) 
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mydb=> SET max parallel workers per gather = 0 , 
SET 


, 
207 sleeping, 0 


s l, 
Cpu (s) : 88. 3%us, 7.4%sy, 0. 0%ni, .3%id, 0. O%wa, . O%hi, 
Mem: 8062340k total, 6643848k used, 1418492k free, 7 2 

e 


Ok free, 5949344k cache 


gworker: parallel worker for 
worker: parallel worker for 
user mydb (local) EKPLAIN 
gworker: parallel worker for PI 
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mydb=> EXPLAIN ANALYZE SELECT count(*) FROM test bigl, 
QUERY PLAN 


Aggregate (cost=993115.55..993115.56 rows-1 width=8) 
(actual time-8655.614.. 8655.615 rows-1 loops=1) 
-> Seg Scan on test bigl (cost-0.00..868107.64 

rows=50003164 width=0) (actual time-0.019..4898.227 

rows=50000000 loops=1) 

Planning time: 0.106 ms 

Execution time: 8655.666 ms 

(4 rows) 
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mydb=> SET max parallel workers per gather =2; 
SET 


ILILULILSQLILILLILU 


mydb=> EXPLAIN ANALYZE SELECT count(*) FROM test bigl, 
QUERY PLAN 


Finalize Aggregate (cost-629509.16..629509.17 rows-1 
width=8) 
(actual time=3305. 585..3305.585 rows-1 loops=1) 
-> Gather (cost=629509.15..629509.16 rows=2 width=8) 
(actual time=3305. 512..3305.578 rows=3 loops-1) 
Workers Planned: 2 
Workers Launched: 2 
-> Partial Aggregate (cost-628509.15..628509.16 
rows=1 width=8) (actual time-3302.362..3302.362 rows-1 
loops=3) 

-> Parallel Seq Scan on test bigl 
(cost-0.00..576422.52 rows= 20834652 width=0) (actual 
time=0.021..2000.427 rows=16666667 loops=3) 

Planning time: 0.112 ms 
Execution time: 3314.371 ms 
(8 rows) 


000000000000000000000003314000000000 
0000006[180050L000000000000006-1000 


16-1 [Dp p 


FP Tit FH Count() HUT Bt [B] 


0 8865 EPD 

3314 EE 
4 2474 SE 
6 2479 EEY 
8 2446 EEV 


006-10000000000080000000000000000 
0140600000000000000000004000000000000 
OOOOOODODOODTPUODODODOOÖODODADTPUN 


sumlİİTİİİLİLİLİİ İTİ İLİLİLİLİ İTİ 


mydb=> EXPLAIN ANALYZE SELECT sum(hashtext(name)) FROM 
test bigl; 
QUERY PLAN 


Finalize Aggregate (cost=555163.25..555163.26 rows=1 
width=8) 
(actual time-3307. 939..3307.939 rows-1 loops=1) 
-> (Gather (cost-555162.83..555163.24 rows=4 width=8) 
(actual time-3307. 694..3307.934 rows-5 loops-1) 
Workers Planned: 4 
Workers Launched: 4 
-> Partial Aggregate (cost-554162.83..554162.84 
rows=1 width=8) (actual time-3303.628..3303.628 rows=1 
loops=5) 
> Parallel Seg Scan on test bigl 
(cost=0.00..491663.22 rows=12499922 
width=13) (actual time=0.045..1837.554 
rows=10000000 loops=5) 
Planning time: 0.078 ms 
Execution time: 3308.999 ms 
(8 rows) 
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6.4.1 Nested loop] 


OOOONested Teopri niin i 
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for (i — 0; i « length(outer), i++) 
for (1 = 0; j < length(inner), j++) 
if (outer[i] == inner[jl) 
output (outer[i], innerl11), 


OOOONested loop Ei ibi ib OCT TL 
OOOOtest small 


CREATE TABLE test small(id int4, name character 
varying(32)), 


INSERT INTO test small(id,name) 
SELECT n, n|| " small" FROM generate series(1,8000000) n , 


LİLİLİLİLİL İİ İLİLİLİLİLİLİLİLİ 


mydb=> CREATE INDEX idx test small id ON test small USING 
btree (id); 
CREATE INDEX 


mydb=> ANALYZE test small; 
ANALYZE 
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mydb=> EXPLAIN ANALYZE SELECT test small. name 
FROM test bigl, test small 
WHERE test bigl.id = test small.id 
AND test small.id < 10000, 

QUERY PLAN 


Gather (cost-1138.18..31628.76 rows=10217 width=13) (actual 
time=1.036..16.207 rows=9999 loops-1) 
Workers Planned: 3 
Workers Launched: 3 
-> Nested Loop (cost=138.18..29607.06 rows=3296 
width=13) 
(actual time= 0.244..10.895 rows=2500 loops=4) 
-> Parallel Bitmap Heap Scan on test small 
(cost-137.61..14796.65 
rows= 3296 width=17) (actual time=0.203..0.653 
rows=2500 loops-4) 
Recheck Cond: (id < 10000) 
Heap Blocks: exact=10 
-> Bitmap Index Scan on idx test small id 
(cost=0.00..135.06 rows=10217 width=0) (actual 
time-0.652..0.652 rows-9999 loops-1) 
Index Cond: (id c 10000) 
-> Index Only Scan using idx test bigl id on 
test bigl (cost-0.56..4.48 rows=1 width-4) (actual 





time-0.003..0.003 rows=1 loops=9999) 
Index Cond: (id = test small.id) 
Heap Fetches: 1674 

Planning time: 0.427 ms 

Execution time: 17.548 ms 

(14 rows) 
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mydb=> SET max parallel workers per gather =0; 
SET 


LİLİLİ LİL İİ İTİLİLİLİLİLİL? 


mydb=> EXPLAIN ANALYZE SELECT test small. name 
FROM test bigl, test small 
WHERE test bigl.id = test small.id 
AND test small.id - 10000, 
QUERY PLAN 


Nested Loop (cost=1.00..46213.80 rows-10217 width=13) 
(actual time-0.025..29.054 rows-9999 loops-1) 

-> Index Scan using idx test small id on test small 
(cost=0.43..304.23 rows=10217 width=17) (actual 
time-0.014..2.284 rows-9999 loops-1) 

Index Cond: (id c 10000) 

-> Index Only Scan using idx test bigl id on test bigl 
(cost-0.56..4.48 rows=1 width-4) (actual time-0.002..0.002 
rows=1 loops=9999) 





Index Cond: (id = test small.id) 
Heap Fetches: 9999 

Planning time: 0.262 ms 

Execution time: 29.606 ms 

(8 rows) 
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6.4.2 Merge om 
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mydb=> EXPLAIN ANALYZE SELECT test small.name 
FROM test bigl, test small 
WHERE test bigl.id = test small.id 
AND test small.id < 200000; 
QUERY PLAN 


Gather (cost=1001.79..195146.04 rows=204565 width=13) 
(actual time=0.308.. 160.192 rows-199999 loops-1) 
Workers Planned: 4 
Workers Launched: 4 
-> Merge Join (cost=1.79..173689.54 rows=51141 
width=13) 
(actual time-4.059.. 127.164 rows-40000 loops=5) 
Merge Cond: (test bigl.id - test small.id) 
-> Parallel Index Only Scan using 
idx test bigl id on test bigl (cost-0.56..1017275.56 
rows-12500000 width-4) 
(actual time-0.044..16.223 rows-40001 





loops-5) 
Heap Fetches: 50875 
-> Index Scan using idx test small id on 


test small (cost-0.43..6010.32 
rows=204565 width=17) (actual 
time=0.034..64.427 rows=199999 loops-5) 
Index Cond: (id < 200000) 
Planning time: 0.255 ms 
Execution time: 171.755 ms 
(11 rows) 
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mydb=> SET max parallel workers per gather =0; 
SET 
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mydb=> EXPLAIN ANALYZE SELECT test small.name 
FROM test bigl, test small 
WHERE test bigl.id - test small.id 
AND test small.id « 200000; 
QUERY PLAN 


Merge Join (cost=1.79..249728.34 rows=204565 width=13) 
(actual time=0.034.. 198.331 rows=199999 loops=1) 

Merge Cond: (test bigl.id = test small.id) 

-> Index Only Scan using idx test bigl id on test bigl 
(cost=0.56..1392275.56 rows=50000000 width=4) (actual 
time=0.018..60.445 

rows=200000 loops=1) 
Heap Fetches: 200000 

-> Index Scan using idx test small id on test small 
(cost=0.43..6010.32 rows=204565 width=17) (actual 
time=0.013..50.531 rows=199999 loops=1) 

Index Cond: (id < 200000) 
Planning time: 0.264 ms 





Execution time: 209.387 ms 
(8 rows) 
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6.4.3 Hash join III 
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mydb=> DROP INDEX idx test bigl id; 
DROP INDEX 

mydb=> DROP INDEX idx test small id ; 
DROP INDEX 





mydb=> SET max parallel workers per gather =0; 
SET 


LİLİLİLİLİ İLİLİLİLİLİLİLİ 


mydb=> EXPLAIN SELECT test small.name 
FROM test bigl JOIN test small ON (test bigl.id = 
test small.id) 
AND test small.id < 100, 
QUERY PLAN 
Hash Join (cost-150871.78..1205043.77 rows-800 width=13) 
Hash Cond: (test bigl.id = test small.id) 
-> Seg Scan on test bigl (cost=0.00..866664.00 


rows=50000000 width=4) 
(cost-150861.78..150861.78 rows-800 width=17) 


-> Hash 
-> Seq Scan on test small 


(cost=0.00..150861.78 rows=800 width=17) 
Filter: (id < 100) 


(6 rows) 


O000000SOL00000000000 


mydb=> EXPLAIN ANALYZE SELECT test small. name 
FROM test bigl JOIN test small ON (test bigl.id = 


test small.id) 
AND test small.id < 100; 
OUERY PLAN 


Hash Join (cost=151317.06..1206944.59 rows=802 width=13) 
(actual time-735. 778..11259.744 rows=99 loops=1) 


Hash Cond: (test bigl.id = test small.id) 
(cost=0.00..868107.64 


-> Seg Scan on test bigl 
rows=50003164 width=4) (actual time=0.015..5424.515 
rows=50000000 loops=1) 
-> Hash (cost=151307.04..151307.04 rowsz802 width=17) 
(actual time=735. 750..735.750 rows=99 loops=1) 
Buckets: 1024 Batches: 1 Memory Usage: 13kB 
-> Seg Scan on test small 


(cost-0.00..151307.04 rows=802 width=17) 
(actual time=0.010..735.731 rows=99 loops=1) 


Filter: (id < 100) 
Rows Removed by Filter: 7999901 


Planning time: 0.134 ms 
Execution time: 11259.789 ms 


(10 rows) 
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mydb=> SET max parallel workers per gather =4; 
SET 


ULLLSOLITİ 


mydb=> EXPLAIN ANALYZE SELECT test small. name 
FROM test bigl JOIN test small ON (test bigl.id = 
test small.id) 
AND test small.id < 100, 
QUERY PLAN 


Gather (cost-152317.06..692280.94 rows-802 width=13) 
(actual time-1152. 263..4304.757 rows=99 Loops=1) 
Workers Planned: 4 
Workers Launched: 4 
-> Hash Join (cost-151317.06..691280.94 rows=200 
width=13) (actual time= 3667.973..4298.423 rows-20 loops-5) 

Hash Cond: (test bigl.id = test small.id) 

-> Parallel Seg Scan on test bigl 
(cost=0.00..493083.91 rows=12500791 width=4) (actual 
time-0.025..1737.558 rows-10000000 loops=5) 

-> Hash (cost=151307.04..151307.04 rows=802 


widthz17) 
(actual time-1106.665..1106.665 rows-99 
loops-5) 
Buckets: 1024 Batches: 1 Memory Usage: 
13kB 


-> Seg Scan on test small 
(cost=0.00..151307.04 rows=802 width=17) 
(actual time=863.670..1106.624 rows-99 

loops-5) 

Filter: (id « 100) 

Rows Removed by Filter: 7999901 
Planning time: 0.156 ms 
Execution time: 4315.928 ms 
(13 rows) 
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00000000000Lock-Based Concurrency 
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Version Concurrency Control] III 
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LİLİLİLİLİLİL İL LİL İLİL İT İLİLİLİLİL İT İLİLİLİL İL İLİLİLİLİL LİLLİ 
LİLİLİLİLİL İL İT İLİ İLİLİ İT İLİLİL ODD 
LİLİLİLİLİ İT İT İLİLİLİLİ İTİLİLİL LİL İTİL İLİL İL İLİ İLİLİLİLİLİL TİLLİ 
LİLİLİLİLİLİLİLİLLİLLLİPostgreSQLİ ITT 
BEGİN...END/COMMTT/ROLLBACKI HLULLULU 
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BEGİN...END/COMMTT/ROLLBACKI HLULLEULU 
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0000Isolation(000000000000000000000 
000000000000000000000000000000000000 
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ULIULLILLILULLLILLILULLLULLLLULACIDIULLI 
LİLİLİLİLİLİ TT Tİ LİLİLİLİLİLİLİLİLLİLLİLLİLLİVVALI TİTİTİYİ 
etas Rİ 


7.1.2 1000000 


0100000000000000000000000000000000 
(100000000000000000000000000000000000 
(100000000000000000000000000000000000 
0000PostgresoLt100000000000000000 
Dirty read]0000000Non-repeatable 
read[|0000Phantom Read[]000000 
(Serialization Anomaly[]0000000000000000 
01000000 


sə) [I] HülPostgreSQLITIHREAD 
UNCOMMITTEDIOOOOREAD COMMITTEDDODO 
PostgreSQLI TTLLİLLLİLLİLİUİLLİLİLİLULLİLİLİLULLLİ 
000000000000000000 0 PostgreSOLIIREAD 
COMMITTEDIU000000000000000000000000 


00PostgreSOLOOOOOOOOOREAD COMMITTED 
LİLİLİLİLİLİLİLİLİLİ İİLİLİLİ TELİLİİ 


1.00 


LLLIULILLLILLIULLIULLIULIULLIULIULLIULIULI 
INSERTC]JUPDATEODELETEOO000000000000 


DOLL BAC KITO 
LİLİLİLİLİLİLİLİLİLİLİLİT İTİL) 


LİLİLİLİLİLİL İT İLİL İLİ TT İLİLİLİLİ İTİTİLİLİ 


CREATE TABLE tbl mvcc ( 
id INT NOT NULL AUTO INCREMENT, 
l INT, 
PRIMARY KEY (id) 


-- 00000000 
INSERT INTO tbl mvcc (ival) VALUES (1); 


LİLİLLİLİELİLLİLİLİLİLİT HUTT 200000 
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LİLİLİLLİLİLİİİ LUED) mvcc000000000 
id=1fjival=1Q000000T20000id=1000ivalgo 
10000007 IO mvcc700000T20000000ival 
00000000100000T10000ival0010000007 200 
TER WAA nsan nn 


2.00000 


LİLİLİLİLİLİL İL LİL İLİL İT İLİLİLİLİL İLİ İLİLİLİL İL İLİ İLİLİL LİLLİ 
LİLİLİLİLİ İT İT İLİLİLİLİ İLİİLİLİL İLİLİ İLİ İLL İLİT İLİLİLİLİL LİLLİ 
0100000000000000000000000000000000 


LİLİLİLİLİLİL İT İLİL İLİ İT İLİLİLİLİ İTİTİLİLİ 


CREATE TABLE tbl mvcc ( 
id SERIAL PRIMARY KEY, 
ival INT 


-- 00000000 
INSERT INTO tbl mvcc (ival) VALUES (1), 


ILULLILLLULLLLT LOT 2000000 














COMMITTED; 





"— EE 


BEGIN; 








id ival 


———— 





0000000000T10tbl. mvccf]00000000000 
id=1[]ival=10000000720000id=1000ival)0 
1011111111 ZLLULLIDUCOMMITILILLIDLUT 1111 
tbl mvcc[]000iva110001000000000000000 
SELECTOOOOOOODODOOT 2000000000000000 
0000000000000000000T200000000007 1000 
LİLİLİLİLİL İİ İİLİLİLİLİ İTİTİLİTİLİLİİLİ 


3.00 


LİLİLİLİLİL İL İT LİL İLİL İT İLİLİLİLİL İL İLİLİLİL İLİLİLİLİLİLİLİLİLİ 
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ILIULLLLLLULLLULULLULULLINSERTIDELETEDLU 
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0000000000000000000000tb! mveelllili 
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END; 


0000000000T 1Titbl mvcc[000000id003 
0000100000000000000007200000000id 0106 
00000000000000TL0WHEREOOOOid 1030000 
100100000071000000000000000000000000 
LİLİLİLİLİ İT İT İLİLİLİLİ İT İTİL İLİLİ İLİ LİLL İLİ İLİLİLİL İTİL TİLİLİ 
LİLİLİTLİLİTUPDAT ET İİİ İTİLİLLİLLİLİLLİNSERTİİ 
DELETETTLLLUL 


7.1.3 ANSI SOU 


EİN 
EB 
LLLILLILULLLULIANSI SQLTİLLLELULLLUELLLLELLİ 
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000000000000000000000000000000000000 
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‘Read Uncommttted[|1110000000000000 
000000000000000000000000000000000000 
000000000000000000000000000000000000 
000000000000000000000000000000000000 
0000000000000000000 


‘Read Commttted[]00000000 
PostgresoL(101000000000000000000000000 
1000000000000000 


'Repeatable Read7]10100000000000000 
LİLİLİLİLİ İT OU 


“Serializable[]1100000000000000000000 
000000000000000000000000000000000000 
0000000000000000000000000000000 


ILLULLLANSI S0L0000000000000000000 
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LİLİLİLİLİL İT İT İLİ İLİLİ İL İLİLİL ODD 
000000000000000000000000000000000000 
0100000000000000000000000000000000000 
O0000000000000000Read Committed 00000 
000000000000000000000000000000000000 
0100000000000000000000000000000000000 
LİLİLİLİLİLİT İLİ 


7.2 PostgreSQLILULLLL 


UUULULULLLLİLLİLİLİLİLLİUUUEULLLLLLSOQLTİLİ 
01*00000000000000000000°0000SOLOOO 
Read Uncommttted[]1000000000000000000 
(100000000000000000000000000000000000 
[]PostgreSOL0000000000000PostgreSOL[I 
00000000000000PostgreSOL Read 
Uncommittedfl ILILILILIVIRead Commttted[ 0000 
PostgreSQL[]Repeatable Read[0O0000000 
s0L000000000000000000000000000000000 
000000000000000000000000000°0L000000 
000PostgresoL(0000000000000000000000 
0000000Postgres0L.1000000000000000000 
(100000000000000000000000000000000000 
(100000000000000000000000000000000000 
0000000000000000000000000000000T10 
T2000000 


T1 T2 





SSS 


UPDATE tbl mvcc SET ival = ival 











000000000071000000id=10000007200 
0T10000000000000000000T1000000000000 
T100000000000T2000T100000000T.000000 
00000000000T20000000Gival=10000000TI 
ULLULULLİLİLELLUPDA TETTİİİT TİTİTTTLLLLLLU 
00000ival=17000000000000000Serializable 
[]Repeatable Read[]PostgreSOL((000000000 
Serializable[]00000000 


à ILLILLILPostgreSQLI ILLILULILULILULILLILU 


ji KATEL x ERE 
d ny fe 
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O00000000000ORepeatable Read OUD 
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0000000000T10tbl. mvcc[000000id003 
0000100000000000000007200000000id 7106 
00000000000000TL0WHEREOOOOid 1030000 
10000000007T1000000000000000000000000 
“uk 


7.2.1 ULLULLLULULLLULLU 


PostgreSQL Read 
Commttted[]100000000000000000 


mydb=# SELECT name,setting FROM pg settings WHERE name = 
‘default transaction isolation'; 


name | setting 


default transaction 7” İ repeatable read 
(1 rov) 


LLI 

mydb=# SELECT 

current setting('default transaction isolation’); 
current setting 
repeatable read 

(1 row) 


7.2.2 ULULLLLULLLLU 


ILILOLLLIDpostgresal.contlILLL 
default transaction isolation(]0000000000 


000000reload0000000 
ULİZELLALI ER SYSTEMEBBOUDUDDU 


mydb=# ALTER SYSTEM SET default transaction isolation TO 
" REPEATABLE READ” , 
ALTER SYSTEM 
mydb= SELECT pg reload conf(); 
pg reload conf 


(1 row) 

mydb= SELECT current setting( ‘transaction isolation’); 
current setting 
repeatable read 

(1 row) 


7.2.3 ULLDLLLULLULUL 
LİLİLİLİLİLİL İİ İLİ İLİLİ İTİTLİLİTİLİLİLİL? 


mydb=# SHOW transaction isolation , 
transaction isolation 
read committed 

(1 row) 


U 


mydb= SELECT current setting( transaction isolation" ), 
current setting 
read committed 

(1 rov) 


7.2.4 UUQU0U0U0N000 
LİLİLİLİLİL İL İİ İTİL İLİLİ İT İTİLİLİLİLİ İTİ 


mydb=# SET SESSION CHARACTERISTICS AS TRANSACTION ISOLATION 
LEVEL READ UNCOMMITTED; 
SET 
mydb=# SHOW transaction isolation , 
transaction isolation 
read uncommitted 
(1 row) 


7.2.5 ULLDLLLULLULUL 
LİLİLİLİLİL İL İT İLİL İİİ İİLİLİLİ İTİTİLİLİ 


mydb=# START TRANSACTION ISOLATION LEVEL READ UNCOMMITTED; 
START TRANSACTION 


mydb=# END; 
COMMIT 


mydb=# BEGIN ISOLATION LEVEL READ UNCOMMITTED READ WRITE; 
mydb=# END/ COMMTT/ROLLBACK ; 


START TRANSACTIONTHBEGİNITLLUELLEL 
LİLİLİLİLİLİLİLİ 


7.3 PostgreSQL [JELLLI 


1000000000000000000000000000000 
10000000000000000000000000000000000 
(10000000000000000000000000000000000 
10000000000000000000000000000000000 
10000000000000000000000000000000000 
10000000000000000000000000000000000 
1000000000000000000000000000000000 
10000000000000000000000000000000000 
000000000000000000000000000000Lock- 
Based Concurrency Control III 
[]Multi-Version Concurrency Control] III 
000000000000°000*0Optimistic 
Concurrency ControlHUUU“OCC”LLUULLULUL 
HOO“ oon” Pessimistic Concurrency 
ControlHULLU“PCC ”LILLLULLULLLLLLLLELLU 


7.3.1 (0000000 
000000000000000°0*0000000000000 


000000Exclusive locks)XG0000000Share 
Locke GI 


LİLİLİL LİL İ İLİLİL İLİLİL İT İLİLİLİT İLİ İ İLİ İ İLİLİLİLİLİLİLİLİ 
LİLİLİL LİL İİ İLİ İLİLİL İLİTİLİLİL İİİ. 


010000000000000000000000000000000 
LİLİLİTİLİLİTİTİLİLİ İLİ 


00000000000000Granularity(100000000 
LİLİLİLİLİ İLİTİLİL İT İLİLİLİLİL İLİ İLİL İLİ İLİLİLİLİLİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİ İLİLİL İLİ İLİ İTİ İLİ İTİL İLİLİLİLİLİL İLİ) 
LİLLİ LİL İ İTİL İLİT İL İLL İT İLİL İT HOHO İLİLİLİTİLİ 
LİLİLİL LİL İ İTİL İLİT LİLİT İT İLİ İT İLİL İİ İLİLİ LİLİT İ İLİLİLİTİLİ 
00000000000Locking Protocol HAAA 
ULILILLLIULILULILULIUUULULULLILULIUULILULULULUU 
L-A 


HULULPostgresQLTLUMAdvisory Lock ILI 
LLILILILILULILLILLILLILIILILLIULULLL 


7.3.2 TLLLLLLDLLUL 


LİLİLİLİLİL İ İLİLİ İLİL İL İT İLİLİLİT İLL İT İLİ İİLİLİLİLİLİLİLİLİ 
LİLİLİLİLİ İLİLİLİL İİ İLİLİLİLİL İLİ İLL İLİ İLİLİLİLİİLİLİLİLİLİLİ 
0000000000000000Ö50MVCCO000000000000 
00000000000MvVCC400000000000000000000 
LİLİLİLİLİL İ İLİLİ İLİLİ İT İLİLİ İT İLİ İT İLİ İ İLİLİLİLİLİLİLİLİLİT İİ 


UULLULULLLMVC Cİ HHH 
10000000000000000000000000000000000 
1000000000000000000000000000000000 
0000000000000000000Oraclef] 

PostgreSQL IMySQLİ ilnnodbliLLUMVCCİİLLU 
0000MVCC060000000000000000000000000 
10000000000000000000000000000000000 
10000000000000000000000000000000) 


Mmvcci00000000000000000000000000 
DUDUDLREAD COMMITTEDUOOOODOÖOOODOOD 
SOLJOÖODUSERIALIZABLEOOOOOOOOOOOODO 
LİLLİ İLİL İT İLİ İLİLİLİLİLİLİLT HOHO HUUU 
EEE ERE AMME) 


PostgreSOL(0000000000000000int32[] 
00000000001D000x1d000000000000000000 
00000i4000000000i400000000000 
PostgresoL(1011000000000000000000 
PostgresoL[(]0000000000000000000000000 
000000000000000000000PostgreSOoL00000 
00000000000000400000000000000000 
xmin[]xmax[]cmin[]cmaxt[]t]t]cmin[]cma X[T[] 


000000000000000000000000xminfxmaxflt] 


OOOH oa so 
LİLİLİLİLİL İ İLİLİLİLİLİLİTİLİ 


mydb=# SELECT xmin,xmax,cmin,cmax,id,ival FROM tbl mvcc 
WHERE id = 1, 
xmin | xmax | cmin | cmax | id | ival 
L eee eee eee 
1930 | 0 | 0 | 012111 1 
(1 rov) 


00xmin0000000000000xid0xmax00000 
O000xidPostgreSOLOO00000000Xminxmax 
10000000000000 


1.00xmin(00000000 


— DOOOOOOOOPostgreSOLOOODOOOODOOO 
xid[ILIixminnininnxmin nmm n n nnn 
000000000 


LOOOOOOOOOOOOOOOOOOOOOOOOOOOOODU 
LİLİLİLİL İL İLİL İLİLİLİLİL İL İLİ İLİLİLİLİ 


mydb=# BEGIN; 
mydb= SELECT txid current(); 
txid current 


(1 row) 
mydb=# INSERT INTO tbl mvcc(id,ival) VALUES(7,7), 
INSERT 0 1 


mydb=# SELECT xmin,xmax,cmin,cmax,id,ival FROM tbl mvcc 
WHERE id = 7; 
xmin | xmax | cmin | cmax | id | ival 
at a Sa ern La a əəə ə ə RE iŞ MAŞ ME AŞ ME A KAA 
1937 | 
(1 rov) 


OOSELECT txid current(000000000000 
0O0xid1]193700000id40070000000000000000 
000xmin(00019370000000000000 ECL 


LİLLİ İLİL İİ İLİLİLİLİLİLİL? 


mydb=# BEGIN; 
BEGIN 


mydb= SELECT txid current(); 
txid current 


(1 row) 

mydb=# SELECT * FROM tbl mvcc WHERE id = 7; 
id | iva 

SE ə d cT lox 


(0 rows) 


mydb=# END; 
COMMIT 


LİLİLİLİLİL İ İLİLİL İLİLİ İT İLİLİ İT İLİ İT İLİL İ İLİLİLİLİLİLİLİLİ 
ILLI 


2[101000000000000xid0000000 
Repeatable Read[]Serializable[)0000000000 


0xid100000000xid0000000xmin000000008 
xminl İyİLİİİ İLİL İİ İLİLİ İT İLİLİ İT İLİ İ İLİLİLİLİLİLİTİLİ 


mydb=# BEGIN TRANSACTION ISOLATION LEVEL REPEATABLE READ, 
BEGIN 


mydb=# SELECT txid current(); 
txid current 


00000000000000000xid()19390000000 
0000000 


mydb=# BEGIN; 

BEGIN 

mydb= SELECT txid current(); 
txid current 


(1 row) 


mydb=# INSERT INTO tbl mvcc (id,ival) VALUES (7,7); 
INSERT 0 1 
mydb= SELECT xmin,xmax,cmin,cmax,id,ival FROM tbl mvcc 
WHERE id = 7; 
xmin | xmax | cmin | cmax | id | ival 
--------- +------+------+------+----+------ 
1940 | 0 | 0 | 01 7 | 7 
(1 row) 
mydb=# COMMTT, 
COMMIT 


000000xidf]1940410000000000000000 
00xmin000000000xi94000000000000000000 
LİLİLİLİLİL İ İLİ İ İLİ İTİTLİLİLİLİLİ 


mydb=# SELECT xmin,xmax,cmin,cmax,id,ival FROM tbl mvcc 
WHERE id - 7; 
xmin | xmax | cmin | cmax | id | ival 
55 en: nn en -- 
(0 rows) 
mydb=# END; 
COMMIT 


ULILULILLILULLLILULIULILLULIULIULLULIUULUU 
000000000000000000000000X1D1119390010 
000000000xmin[[011240000000000xmin0GO 
000i94007000000000000000 


2 .HilixmaxlI t] 


HU maki İİİ İLİ İL İLİ LİLİT İLİ İT İLİL İİ İLİLİLİLİLİ 
ULLULLL IULLLULLUxmaxLILLLLULULLULLULLULULZU 
İİ ECM 
UHUULULMULLUCOMMİTHROLLBACKI Iİ LLXidİİ 
000000000000400000000000000000xid000 
LİLİLİLİLİL İİ İLİLİLİLİLİLİL İLİ İİLİLİTİTİLİLİLİ 


7.3.3 []lpageinspect[][]MVCC 


00PostgresoL(1110000000000000000 
PostgresoLOO000pageinspect000000000 
00000000pageinspect1000000000000000 
00000000000000000000000000000000 


mydb= CREATE EXTENSION pageinspect; 
CREATE EXTENSION 
mydb=# \dx+ pageinspect 
Objects in extension "pageinspect" 
Object description 


function get raw page(text, integer) 
function heap page items(bytea) 


(19 rows) 


O000000000000get raw page 
get raw pagejjrelname textijfork text[] 
bikno int00000000get raw pagelirelname 
textijbikno int JHEEErelation IB 
relnameflirelation name[][][]fork[][]t]main[] 
vmlifsmtlinitliLLyL3LforkuUulUmainlimainliLLL 
ILLILULLIvmILLLLULLLLLUfsmiffree space 
maptİiiiiniiiiiiget raw pagellLILI 
oyteal]000000000O0heap page items 
heap page items[]00000000000000000000 
İİİ 


O0MvCC0000000000000000000 
get raw pageljJLILILILIILLIUULULILLILIUI 
heap page items[] 


LİLİLLİLİLLİLLİLLİLLİLİLİLİLİPostg reSQLTIMVCC 
LDHBBBODUHDUHDUHCHHBRUCE MÖMİNİ TIN 
000000000000http://momjian.us/ LI 


DROP VIEW IF EXISTS v pageinspect, 

CREATE VIEW v pageinspect AS 

SELECT "(0," || lp || ')' AS ctid, 
C 


WHEN 1 THEN 'Normal' 
WHEN 2 THEN 'Redirect to ' || lp off 
WHEN 3 THEN 'Dead' 
END, 
t xmin::text::int8 AS xmin, 
t xmax::text::int8 AS xmax, 
t ctid 
FROM heap page items(get raw page('tbl mvcc', 0)) 
ORDER BY lp; 


LILILILILILIILILILIILIINSERTİTİİEELLLLİNSERT 
0000xmin0000000000xid0xmax(JOONULLOO 
0000 


mydb= BEGIN; 
mydb= SELECT txid current(); 
txid current 


-- OO000id0565 
mydb=# INSERT INTO tbl mvcc (ival) VALUES (1), 


mydb=# SELECT * FROM v pageinspect, 


ctid | case | xmin | xmax | t ctid 
---------- 4--------4------4------4-------- 
(0,1) | Normal | 565 | 0 1 (0,1) 
(1 rov) 
mydb=# END, 


-- O0OINSERTO000000xminf000000000xid[]5650xmaxJOONULLD 


m [JDELETETIIEDUXxma xp a TO TT 


mydb=# BEGIN; 

BEGIN 

mydb=# SELECT txid current(); 
txid current 


(1 row) 


mydb=# DELETE FROM tbl mvcc WHERE id = 1; 
DELETE 1 


mydb=# SELECT * FROM v pageinspect; 
ctid | case | xmin | xmax | t ctid 
---------- 4--------4------4------4-------- 
(0,1) | Normal | 565 | 566 | (0,1) 
(1 row) 
mydb=# END; 
COMMIT 


LUPDAT ETT İLİLİLİLLİLLİLLİLLİLLİDELE TENDO 
OOOOOINSERTUOOOOO 


mydb=# INSERT INTO tbl mvcc (ival) VALUES (2); -- 0000000000 
HUPDATEHL Lu 
mydb=# BEGIN; 
mydb=# SELECT txid current(); 
txid current 


(1 row) 

-- 00000140639 

mydb=# SELECT * FROM tbl mvcc, 
id | ival 


(1 rov) 


-- [I]tbt mvcc(0000000 
mydb=# SELECT * FROM v pageinspect; 


ctid | case | xmin | xmax | t ctid 
---------- +--------+------+------+-------- 
(0,1) | Normal | 567 | 0 | (0,1) 
(1 row) 
-- O0pageinspect[]]page[]00000000xmin(00000x1d0000000000000 
xid[]567[] 
mydb=# UPDATE tbl mvcc SET ival = 20 WHERE id = 2; 
-- 000000 
mydb=# SELECT * FROM v pageinspect; 
ctid | case | xmin | xmax | t ctid 
---------- 4--------4------4------4-------- 


(0,1) | Normal | 567 | 630 | (0,2) 
(0,2) | Normal | 639 | 0 1 (0,2 

(2 rovs) 

mydb=# END, 


OOpageinspect[]O0page[]0000000 
UPDATETHLEHDELETETHEHLİNSERTİHİH 
TD ZO 
10000000xmin(]5670xmax000000xidf] 
639[100000page00000ctid000020000000 
xmin0000000xid0639000000000000000000 


DUDUPDAT ETİTİLİLİLİLİLİLİLİİLİİHUPDATET TİLLİ 
0000000 


7.3.4 Hllpg repack ITT 


LLlPostgreSQLİİMVC CİTİLİLİLİİLULİLİLİİİLİLLİ 
LİLİLİLİLİ İLİLİLİL İİ İLİTİLİLİİ İLİ İLİLİ İLİ İLİLİLİLİLİLİLİLİL İTİL) 
LLILLLIPostgreSQLULLILLILULIILILUMVCCLILIILI 
LİLLİ İLİL İT İLİ İLİLİL İTİL İLİLİT İT İT İLİ İİLİLİLİLİLİLİLİLİLLİLİ 
ULIULLULLILLILLLLULLLULLULLLLULLLLPostgresQL 
UMVCCLLLLULLULLLLLLLULLULLLULLULLULULLULLUL 
LİLLİ İLİL İT İİİ İLİLİ İTİL İLL İLL İT İLİ İİLİLİLİLİLİLİLİLİLİLİLİ 
LİLİLİL İLİ İ İTİL İLİLİLİLİL UU 


HHVACUUMIUHautovacuumliULUUULLU 
ULIULLULLILLILUVACUUMILDLLLULLLLULLLLUL 
ILILLULLLILLLLULLLLILLIVACUUM FULLILIDLUL 
OLU LL LL 


pg, repack[]111100000000000000000000 
ILIULLULLLLLLLLULLLULLULLULLLLULLULCOPVILII 
LİLİLİ LİL İLİLİ İLİLİLİT İTİL İ İLİ İ İLİ İİLİLİLİLİLİLİLİLİLİİİ 
00000 


LİLİLİLİLİ İLİLİLİL İT İLİLİLİLİL İLİ İLİLİ ICIDIEILTL ICI] y um 
HO yumo EIDUDCULCOUC P 9. repack ilt] 


UU 


[root@pghost1 ~]# yum install -y pg repack10 


000000000p9, repack IT OUT 


mydb=# CREATE EXTENSION pg repack, 


00000000pg. repackitbi mvcc]000000 
ILLI 


[pos 7“ -]# /usr/pgsql-10/bin/pg repack -t 
tbl mvcc - -D -k -h pghostl-U postgres -d mydb 


LİLİLİL LİL İ İLİLİL İLİLİL İTİL İT İLİ HOHO TL TL TCI] 
00000000000PostgresCL000000000000000 
O000MvCC40000000000000000000 


7.3.5 HULLUDDL 


PostgresOL]00100000000000000000000 
ULLLILLIDDLILILLILDDLULULLULULULLLLULUL 
TRUNCAT ETILLLLLLULLLLLULLDUL 


mydb=# DROP TABLE IF EXISTS tbl test; 
NOTICE: table “tbl test" does not exist, skipping 
DROP TABLE 

mydb=# BEGIN; 

BEGIN 

mydb=# CREATE TABLE tbl test (ival int); 
CREATE TABLE 

mydb=# INSERT INTO tbl test VALUES (1); 
INSERT 01 

mydb=# ROLLBACK, 

ROLLBACK 

mydb=# SELECT * FROM tbl test; 

ERROR: relation “tbl test" does not exist 


OOOTRUNCATEOOOOOOODU 


mydb=# SELECT COUNT(*) FROM tbl mvcc; 
count 


(1 row) 

mydb= BEGIN; 

BEGIN 

mydb=# TRUNCATE tbl mvcc ; 

TRUNCATE TABLE 

mydb=# ROLLBACK, 

ROLLBACK 

mydb=# SELECT COUNT(*) FROM tbl mvcc, 
count 


ULULLLLILUTRUNCATEDLLLLULLLLULLULLUL 
LİLİLİLİLİL İİLİL İL İLİ İTİTLİLİLİLİLİ 


7.4 DOUD 


LİLİLİL LİL İ TE UU 
LİLLİ İLİL İT İLİ İLİLİLİLİLİLLİT İLİ İT İLİ İİTİLİLİLİLİLİLİTİLİLİ 
ULIULLLLLLULLLLULLLULLULLULLULUPostgreSQLII 
LİLLİ İLİL İT İLİLİİ İLİLİLİTİLİLİL İT İİİ İLİ İİLİLİLİLİLİLİLİLİLİLİLİ 
000000000000PostgresoL000000000000 
PostgreSQL İTLİLLİLLİLLİLLİLLİLLİLİLİLİ 
pageinspect[]DLDUDDOD UM VCCTTETDUUCULGDULC 
DUPostgresSQU TETICIEIDILID DUE] 


080 DON 


0000000000000000000000Oracle00000 
0000000000000000000PostgreSsoL00100000 
00000000000100000PostgreSOL000000000 
LİLİLİ İLİL İİ İTİL İLİ İL LİL İİLİLİ İLL İT İLİLİL İT İLİL İT İLİLİLİTİLİ 
PostgreSQLTI0fT LİLLİ 
LİLİLİLİLİ İLİLİLİL İİ İLİLİLİLİL İLİ İLİLİL İLİ İLİLİLİLİ İLİLİLİLİLİLİLİ 
00000000000000000100000000000000000 
LİLİLİL İLİ İLİL İLİ İLİLİLİL İLİ İLİLİLİLİİLİLİLİ 


8.1 (ILL 


ILILILULILULIULU 


“LİLİLİLİLİLILİL LİLİT İLİL İLİ İLİLİLİLİLİL İ İLİL İL İLİLİLİLİLİLİ 
LİLİLİLİLİL İİ İLİL İL İLİL İİLİLİLİL İİİ İİ 


'LLLLULLILLLLIUULLLIDROP TABLELLIDUL 
DUDUDELE TEDEIDBIDBDUDUDUDUDUUCLI 


“LİLİLİLİLİLLİLİLİL İL İLİL UU 
LİLLİ İLİL İT İLİLİL İLİLİLİT İL İLİLİT İLL İ İLİ İ İLİLİLİLİLİLİLİLİLT İİ 
LİLİLİLİLİL İ İLİ İ İLİ İTİTİLİLİLİLİ 


LİLİLİLİLİ İLİ İLİLİİ İLİLİLİLİİLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİLİ 
LİLİLİLİLİL İ İLİLİL İLİLİLİLİLİLİ İİİ İ İLİ İLİLİLİLİLİLİLİL? 


8.2 II 
LLLILULILULLLLLULULLULLULLLULULLULLULU 
LLLLULLULLULLLULULLULLLULLLULULULULLULILULU 


LLLILULLULLULLLULULLULLLULLLULULLULLULLULU 
LLLLULLULLULLLLLULLULLULLLULULU 


8.2.1 000 


PostgreSOL[]00100000000000000000000 
LİLİLİLİLİLİLİLİLİL İT İLİL İTİL İLİLİLİLİLİLİLİYİLİL? 


000000000tb! 10900000 


mydb=> CREATE TABLE tbl log(id int4,create date date, log type 


text); 
O0000000Otb! log sgl0000SOL00000000 


mydb=> CREATE TABLE tbl log sql(sql text) INHERITS(tbl log); 
CREATE TABLE 


[]HINHERITS[]tbI logHilLltbi. log sgl000 
tol log[1001000000000000000s910000000000 


ILLLLItbiI joo UD) log sgl100000000 


mydb=> Xd tbl log sq l 
Table "pguser.tbl log sql" 
l Collation | Nullable | Default 


Column | Type 
eet Spat ii ee R SA R e ehe Pere cee iele 
id | integer | | | 
create date | date | | | 
log type | text | | | 
| | | 


sql | text 
Inherits: tbl log 


TTT log sg1010000000000000 
tbl log(11000000s91000000000Inheritsf] 
tbl Joo TU) Tool 


LİLİLİLİLİLİLİL İLİ İ İLİ İTİ İTLİ İLİL İT İLİ İTLİLİLİLİLİLİLİYİLİL? 


mydb=> INSERT INTO tbl log VALUES (1, "2017-08-26" ,null), 
1 


INSERT 0 
mydb=> INSERT INTO to. _log sql VALUES(2, “2017-08- 


27',null, “select 2" 
INSERT 01 


00000000tb! 10900000000000000 


mydb=> SELECT * FROM tbl Log; 
id | create date l log tvpe 


1 | 2017-08-26 | 


2 | 2017-08-27 | 
(2 rows) 


LİLİLİLİLİLİLİL LİLİT İLİL İTLİLİLİLİLİLİL LL LL 
ILILLLLULLLULLILLILLILULISQLILILLIOIDIILLILLILI 


mydb=> SELECT tableoid, * FROM tbl log; 
tableoid | id | create date l log tvpe 


"d ctm a Na ə ə EE 
16854 | 1 | 2017-08-26 | 
16860 | 2 | 2017-08-27 | 

(2 rows) 


tableoidD Ib eltbr pg. class 
LİLİLİLİLİL İLİ İLİLİ İLİLİİLİ 


mydb=> Se p.relname,c. 
FROM tbl log C, pg as p 
WHERE c.tableoid = p.oid, 
relname | id | create date l log tvpe 


ııı ə ə ə a ə ə ə nə ə ə eo veree 


tbl 1og | 1 | 2017-08-26 | 
tbl log sql | 2 | 2017-08-27 | 
(2 rows) 


000000000000000000000000ONLOOOD 


mydb=> SELECT * FROM ONLY tbl log; 
id | create date İ log type 


1 | 2017-08-26 | 
(1 row) 


O0000UPDATEODELETEDSELECTOOOOOOO 
IULLILLONIVULLULLLULULLLLULUDMLILDLLULU 


mydb=> DELETE FROM tbl log; 

DELETE 2 

mydb=> SELECT count(*) FROM tbl log; 
count 


LİLİLİLİLİLİLİLİLİL İT İLİL İT İLİİLİLİLİLİLİLİLİLİ 


sə 00 DDUDDUDDUDUDUDUDUDDUPDATED 
DELE TETİLİİLİLİLİLİLİLİLİLİ İLİTİLİLİLİLİLİLİLİLİDMLİ TT) 


8.2.2 (ILL 
LİLİLİLİLİLİLİL İLİ İ İLİ İTLİ İLİLİL İLİL LL 
L 


JOL DLILLLLLOLLLLLILLILLULLLLLILLLLU 
LİLİLİLİLİLİLİLİLİL İL İLİ İTİ İLİLİL İLİ LL 


[02 DQINHERITSULLLLULLULULLULULLLUn 
LLLLULLULLIULLLULLUU 


Uds — Bap ununun 
LİLİLİLİL İL TLİLİLİLİ İLİLİTİLİİLİLİ 


UA DUDU 
LİLİLİLİLİLİLİLİLİLİLİ 


HH5 HUUÜULULUİNSERTHDELETETİUPDATEİİ 


COOL ooo uu 
LİLİLİLLİDMLİTİİ 


(U6 (OOconstraint exclusion00000000 
0000off00000050L00000000000000000000 


LİLİLİLİLİLİLİLİLİLİ İLL İLİLİLİLİL LL LL 
LİLİLİLİLİLİLİ İLİ İL LL LL 


LİLİLİLİLİLİLİLİLİLİİLİ 


CREATE TABLE log ins(id serial, 
user id int4, 
create time timestamp(0) without time zone); 


DUX 3000000000 


CREATE TABLE log ins history(CHECK ( create time < "2017-01- 
01" )) INHERITS(log ins); 

CREATE TABLE log ins 201701(CHECK ( create time >= "2017-01- 
01" and create time < "2017-02-01")) INHERITS(log ins), 
CREATE TABLE log ins 201702(CHECK ( create time >= "2017-02- 
01" and create time < "2017-03-01")) INHERITS(log ins); 


CREATE TABLE log ins 201712(CHECK ( create time >= "2017-12- 
01" and create time < "2018-01-01")) INHERITS( log ins); 


LİLİLİLİLİLİLİL İLİ İ İLİ TİL İLİLİLİLİLİYİLİ? 


CREATE INDEX idx his ctime ON log ins history USING btree 
(create time); 

CREATE INDEX idx log ins 201701 ctime ON log ins 201701 USING 
btree (create time); 

CREATE INDEX idx log ins 201702 ctime ON log ins 201702 USING 
btree (create time); 


CREATE INDEX idx log ins 201712 ctime ON log ins 201712 USING 
btree (create time); 


LİLİLİLİLİLİLİLİLİL İT İLİL İT İLİ İLİLİLİLİLİLİLİLİ 
LİLİLİLİ İL İLİLİLİL İT İLİL İL İLİ İTİLİLİLİLİLİLİLİLİLİİLİ 


CREATE OR REPLACE FUNCTION log ins insert trigger() 
RETURNS trigger 
LANGUAGE plpgsql 
AS $function$ 
BEGIN 
IF ( NEW. create time < "2017-01-01" ) THEN 
INSERT INTO log ins history VALUES (NEW.*); 
ELSIF ( NEW.create time>='2017-01-01' and 
NEW.create time<'2017-02-01' ) THEN 
INSERT INTO log ins 201701 VALUES (NEW.*); 
ELSIF ( NEW.create time>='2017-02-01' and 


NEW.create time<'2017-03-01' ) THEN 
INSERT INTO log ins 201702 VALUES (NEW.*); 
ELSIF ( NEW.create time>='2017-12-01' and 
NEW.create time<'2018-01-01' ) THEN 
INSERT INTO log ins 201712 VALUES (NEW.*); 
ELSE 
RAISE EXCEPTION "create time out of range. Fix the 
log ins insert trigger() function!'; 
D IF; 


RETURN NULL; 
D . 


$function$, 


O00Onew.*100000000000000000000000 
HU 


CREATE TRIGGER insert log ins trigger BEFORE INSERT ON 
log ins FOR EACH ROW EXECUTE PROCEDURE 
log ins insert trigger(), 


00000000000010g. ins n D bm m 
OOlog ins insert trigger(]00000000000000 
DELETE[JUPDAT EDTTEEIDIEIHIEIEILILILIEN S ERTELLEL 
LİLİLİLİLİLİLİ UU 


və) 00  DOagaadaaaaadaadaaauadauudda 
LİLİLİLİ İLİLİLİLİLİT İLİL LL 
LLULILULLULLLLLULULLULLLULLLULULLULLULLULU 
Oouser id(10100000000000000000000000000 
user id00000000 


8.2.3 (LILL 


O00log, ins1100000000000000000000000 
HU 


INSERT INTO log ins(user id,create time) 
SELECT round(100000000*random()),generate series('2016-12- 
01'::date, 

'2017-12-01'::date, '1 minute'); 


HuLLroundH100000000”randomtiLL3LLLU 
080000generate series NOU 


mydb=> SELECT * FROM log ins LIMIT 2; 
id | user id | create time 
—— sei AE studi ss mam eem ə eere ene mue — 
570242 | 24040985 | 2016-12-01 00:00:00 
570243 1 10814368 1 2016-12-01 00:01:00 
(2 rows) 


LİLİLİLİLİLİLİ İLİ İL İLİ İTLİLİLİLİLİLİLİİLİ 


mydb=> SELECT count(*) FROM ONLY log ins, 
count 


count 


525601 
(1 rov) 


LİLİLİLİLİLİLİLİLİLİİLİ 


mydb=> SELECT min(create time) ,max(create time) FROM 
log ins 2017601, 
min 


2017-01-01 00:00:00 | 2017-01-31 23:59:00 
(1 rov) 


LİLİLİLİLİLİLİLİLİL İT İLİ İT İLİLİLİLİLİLİİLİLİLİ 


mydb=> \dt+ log ins” 
List of relations 


Schema | Name | Type | Owner | Size 
Description 
-----------4----------------- +-------+--------+------------+ 
pguser | log_ins | table | pguser | 0 bytes 


| 
pguser | log ins 201701 | table | pguser | 1960 kB | 
pguser | log ins 201702 | table | pguser | 1768 kB | 


pguser | log ins 201712 | table | pguser | 8192 bytes | 
pguser | log ins history | table | pguser | 1960 kB | 
(14 rows) 


LİLİLİLİL İL İLİLİLİLİ İLTLİTİLİ? 
8.2.4 10000000 


DUDUDU201 7-01-0100000000000000000 
LİLİLİLİLİLİLİLİLİL İT İLİ İT İLİ TLİLİLİL LL 


mydb=> EXPLAIN ANALYZE SELECT * FROM log ins WHERE 
create time > "2017-01-01" AND create time < "2017-01-02", 
QUERY PLAN 


Append (cost-0.00..45.97 rows-1435 width=16) (actual 
time=0.025..0.425 rows=1439 loops-1) 

-> Seg Scan on log ins (cost=0.00..0.00 rows=1 
width=16) (actual time-0.004.. 0.004 rows-0 loops-1) 

Filter: ((create time > "2017-01-01 
00:00:00'::timestamp without time zone) AND (create time < 
"2017-01-02 00:00:00':: times 
tamp without time zone) ) 

-> Index Scan USING idx log ins 201701 ctime on 
log ins 201701 (cost-0.29.. 45.97 rows=1434 width=16) 
(actual time=0.020..0.285 
rows=1439 loops=1) 

Index Cond: ((create time > "2017-01-01 
00:00:00'::timestamp without time zone) AND (create time < 
'2017-01-02 00:00:00'::t 
imestamp without time zone)) 

Planning time: 0.581 ms 
Execution time: 0.515 ms 
(7 rows) 


000000000000og, ins 2017010000000 
00000000.5120000000000000 
log ins 20170100000000000 


mydb=> EXPLAIN ANALYZE SELECT ” FROM log ins 201701 WHERE 
create time > "2017-01-01" AND create time < "2017-01-02", 
QUERY PLAN 


Index Scan USING idx log ins 201701 ctime on 
log ins 201701 (cost-0.29..45.97 rows=1434 width-16) (actual 
time-0.017..0.254 rows=1 
439 loops-1) 
Index Cond: ((create time x "2017-01-01 


00:00:00'::timestamp without time zone) AND (create time < 
"2017-01-02 00:00:00": : timestamp 
without time zone)) 
Planning time: 0.142 ms 
Execution time: 0.337 ms 
(4 rows) 


00000000000000000000.337000000000 
LLLILULILULLLULLULULLULLLULLLULULULULLULILULU 
TTT 
0000000000000000000000000000000000 
log ins(100000000000000000000000000000 
A E, 


8.2.5 constraint exclusion[][] 


constraint exclusionlILLULULULLULUULLUL 
LLLULLLLLULLLLLLULL 


'ONLILLILILULILULILULIU 
ott1110000000000000 


partition[000O000UNION AUTO 
00000 


0000000000onf]partition(000000000000 
LİLİLİLİLİLİLİLİLİL İ İLİ İT İLİ TLİLİLİLİ LİLİT İLİ İLİLİİLİLİLİLİLİLİL? 


000000000constraint exclusiongggof0000 
01000000 


mydb=> SET constraint exclusion =off; 
SET 


LLLILULLULLULLU 


mydb=> EXPLAIN ANALVZE SELECT * FROM log ins WHERE 
create time > "2017-01-01" AND create time < "2017-01-02", 
QUERY PLAN 


Append (cost-0.00..94.40 rows=1447 width=16) (actual 
time-0.029..0.534 rows=1439 loops-1) 

-> Seg Scan on log ins (cost=0.00..0.00 rows=1 
width=16) (actual time=0.005..0.005 rows-0 loops=1) 

Filter: ((create time > "2017-01-01 
00:00:00'::timestamp without time zone) AND (create time < 
"2017-01-02 00:00:00'::timestamp without time zone)) 

-> Index Scan USING idx his ctime on 
log ins history (cost-0.29..4.31 rows-1 width=16) (actual 
time-0.008..0.008 rows-0 loops-1) 

Index Cond: ((create time > "2017-01-01 
00:00:00'::timestamp without time zone) AND (create time < 
"2017-01-02 00:00:00”:: 

timestamp vithout time zone)) 

-> Index Scan USING idx log ins 201701 ctime on 
log ins 201701 (cost-0.29..45.97 rows=1434 width=16) (actual 
time-0.016..0.293 

rows=1439 loops=1) 

Index Cond: ((create time > "2017-01-01 
00:00:00'::timestamp without time zone) AND (create time < 
"2017-01-02 00:00:00”:: 

timestamp without time zone) )-0 loops=1) 


-> Seg Scan on log ins 201712 (cost-0.00..1.01 
rows=1 width=16) (actual time-0.011..0.011 rows-0 loops=1) 
Filter: ((create time > '2017-01-01 


00:00:00": : timestamp WANGU time zone) AND (create time < 
'2017-01- 92 00:00:00" 
timestamp vithout time zone)) 
Rows Removed by Filter: 1 
Planning time: 1.344 ms 
Execution time: 0.685 ms 
(32 rows) 


LİLİLİLİLİLİLİLİLİL LL LL LL 
0.685[11101000000000000000000000000000 
00000000000000000000000000partition100 
Ton İİ İTİ LİL İLİ İLİLİİLİLİL LL LL LL 
LLLILULLULLULLLULULLULLULLU 


8.2.6 TU 


ULIULILLIULILLIULIULIULIULULIULULIULIULIULIULU 
00000log, ins1100000000000000000000000 
O000000SOL0000000000000000 


CREATE TABLE log ins 201801(CHECK ( create time >= '2018-01- 
01' and create time < '2018-02-01')) INHERITS (log ` ins); 


LLLILULLULLLLLULLULLULLULLLULU 
LLLILULLULLULLU 


CREATE INDEX idx log ins 201801 ctime ON log ins 201801 USING 
bt ree 
(create time), 


LILILILLILILLILIlog ins insert trigger TİLLİ 
İLİ LİL İLİLİLİLİLİLİ TİL İLİLİLLİLİLİ İLİ İLİLİLİLİLİLİ İT İLİLİLİLİLİ 
00000000000000d-+log. inst]000log. ins0000 
HU 


ITT OUT) 
LLLILULLULLULLLULULLULLLULLLULULLULLULLULU 
LLLLULLULLULLU 


- - HD 
CREATE TABLE log ins 201802(LIKE log ins INCLUDING ALL ); 


- -0000 
ALTER TABLE log ins 201802 ADD CONSTRAINT 
log ins 201802 create time check 
CHECK ( create time >= '2018-02-01' AND create time < '2018- 
03-01'); 


--00000001og ins insert trigger() 
000000000000000 


--0000000000001og ins 20180201000og ins 
ALTER TABLE log ins 201802 INHERIT log ins; 


LİLİLİLİLİLİLİLİLİLİ İLİL İL İLİLİLİLİLİL İL İLİL İL İLİLİLİLİLİLİLİLİL? 
LİLİLİLİLİLİLİL İLİL İT İLİ İT İLİ İLİLİLİLİLİLİLİL İLİ İLİLİLİLİLİLİLİLİLİLİ 
HU 


8.2.7 DODO 


LİLİLİLİLİLİLİL LİL İ İLİ İTLİLİLİLİLİLİLİ LL LL 
LİLİLİLİLİLİLİLİLİLİUİLİLİLLİDELE T El TİTLİLİLİLİLİLİLİLİLİLLİLLİ 
LİLİLİLİLİLİLİ İLİ İL İLİ İTİ İLİLİL İLİ TL İLİ İTLİ İLİLİLİLİLİYİLİ 


DROP TABLE log ins 201802 


LİLİLİLİLİLİLİLİLİLİ İLİL İLİ İLİLİLİLİL OUT 
LLLILULILULLLLLULULLULLLULLLULULULULLULILULU 


mydb=> ALTER TABLE log ins 201802 NO INHERIT log ins; 
ALTER TABLE 


00000000Iog, ins 201802000000 
log insiİTiİLlog ins 201802(110000000000 
LLLILULLULLULLLULULLULLLULLLULULLULLULILULU 
LLLILULILLULLULLLULULLULLULLLULULLULLUU 


8.2.8 III 


LİLİLİL İİ LİL İLİL İT LL İTLİLİLİLİLİLİLİLİLİL? 
LLİLLLİVİLİLLLİLİLLLLİ 


mydb=> \d log ins 
Table "pguser.log ins" 


Column | Type | Collation | Nullable | 


Default 
------------- F----------4-----------4----------4------------- 
id | integer | not null | 
nextval('log ins id seq"::regclass) 
user id | integer | | 


create time | timestamp(0) without time zone | | 


Triggers: 

insert log ins trigger BEFORE INSERT ON log ins FOR EACH 
ROW EKECUTE PROCEDURE log ins insert trigger() 
Number of child tables: 14 (Use \d+ to list them.) 


HELLLIIIIIog ins(]140000000000000000 
OOOlog ins insert trigger]00000000000000 
\d+log_ins II 


ILLLLLULLULLULLLLULLUSQLILULLULUL 


mydb=> SELECT 
nmsp parent.nspname AS parent schema , 
parent.relname AS parent , 
nmsp child.nspname AS child schema , 
child.relname AS child schema 
FROM 
pg inherits JOIN pg class parent 
ON pg inherits.inhparent = parent.oid JOIN pg class 
child 
ON pg inherits.inhrelid = child.oid JOIN pg namespace 
nmsp parent 
ON nmsp parent.oid = parent.relnamespace JOIN 
pg namespace nmsp child 
ON nmsp child.oid = child.relnamespace 


WHERE 
parent. relname = "log ins", 
parent schema | parent | child schema | child schema 


------------------ +---------ł--------------Ħ}----------------- 
pguser | log_ins | pguser | log_ins_history 


pguser | log ins | pguser | log ins 201701 


pguser | log ins | pguser | log ins 201702 
pguser | log ins | pguser | log ins 201801 
(14 rows) 


pg inheritsiILILILILILLIDLIIULILLIDLIDLIDI DIO 
LİLİLİLİLİLİLİLİLİLİ İLİ İTİLİLİLİLİLİLİLİLİLİL İLL İLİLİLİLİLİLİLİLİLİLİ 
ILLLLLULLULULUSQLILI 


mydb=> SELECT 
nspname , 
relname , 
count(*) AS partition num 
FROM 
pg class c , 
pg namespace n , 
pg inheritsi 
WHERE 
c.oid € i.inhparent 
AND c. relnamespace = n.oid 
AND c. relhassubclass 
AND c.relkind in ('r','p') 
GROUP BY 1,2 ORDER BY partition num DESC, 
nspname | relname | partition num 
SE TR mee x s dim sol mo dete ues 


pguser | log ins | 14 
pguser | tbl log | 1 
(2 rows) 


00000000000000000!o9. ins0000140000 
tbl_Iog 0000000000 


8.2.9 DODO 


LİLİLİLİL İLİLİLİLİLİLİ İLİ İLLİLİLİLİLİL İLİ İTİLİLLİLİLİLİL İİ) 
(UU create timelLDLULLLILLIlog ins00000 
user 1d0000000000000 


000000000Iog00000log, ins0000000000 
10000000 


CREATE TABLE log(id 
serial,user id int4, 
create time timestamp(0) without time zone); 


INSERT INTO log(user id,create time) 
SELECT round(100000000*random()),generate series('2016-12- 


01'::date, 
"2017- 12-01'::date, "1 minute'); 


LİLİLİLİLİLİLİLİLİLİİLİ? 


mydb=> SELECT count(*) FROM log ins, 


525601 
(1 row) 


mydb=> SELECT count(”) FROM log; 


525601 
(1 rov) 


HLİLİELİLLİLİLLİLİLİLİİogTİLİLİELİLTİLİLL 


CREATE INDEX idx log userid ON log USING btree(user id); 
CREATE INDEX idx log create time ON log USING 
btree(create time), 


LLILLIlog ins00000000user. dre clt] 
HU 


CREATE INDEX idx log ins userid ON log ins USING 
btree(user id), 

CREATE INDEX idx his userid ON log ins history USING btree 
(user id); 

CREATE INDEX idx log ins 201701 userid ON log ins 201701 
USING btree (user id); 

CREATE INDEX idx log ins 201702 userid ON log ins 201702 
USING btree (user id); 


CREATE INDEX idx log ins 201801 userid ON log ins 201801 
USING btree (user id); 


00000user. id00000000001Iog, ns! 
0000000user. id10000000000000000000000 
OOOOOOSOLOODODO 


--000000user 101 
SELECT * FROM log WHERE user id=?; 
SELECT * FROM log ins WHERE user id=?; 


0000000 Ce g]Teg, inscri ruser. Td 0000 
LLI 


mydb=> SELECT a.” FROM log a ‚log ins b WHERE 
a.user id=b.user id LIMIT 1; 


id | user id | create time 
— SE A ə ui əz mr sigi mimm BB 
67286 | 51751630 | 2017-01-16 17:25:00 
(1 rov) 


[[[]user id=5175163000000000log(0000 
0000000 


mydb=> EXPLAIN SELECT * FROM log WHERE user id=51751630; 
OUERY PLAN 


Index Scan using idx log userid on log (cost=0.42..4.44 
rows=1 width-16) 
Index Cond: (user id = 51751630) 
(2 rows) 


000000000000000000user. id1100000000 
LLLILULLULLULLLUU 


mydb=> EXPLAIN SELECT * FROM log ins WHERE user id-51751630; 
QUERY PLAN 


Append (cost-0.00..63.18 rows=23 width=16) 
-> Seg Scan on log ins (cost-0.00..0.00 rows=1 
width=16) 
Filter: (user id = 88258037) 
-> Index Scan USING idx his userid on log ins history 
(cost-0.29..4.31 rows-1 width=16) 
Index Cond: (user id = 88258037) 
-> Index Scan USING idx log ins 201701 userid on 
log ins 201701 
(cost=0.29.. 4.31 rows=1 width=16) 
Index Cond: (user id = 88258037) 


-> Index Scan USING idx log ins 201702 userid on 
log ins 201702 (cost=0.29.. 4.31 rows=1 width=16) 
Index Cond: (user id = 88258037) 


-> Bitmap Heap Scan on log ins 201801 (cost-2.22..10.48 
rows-9 width=16) 
Recheck Cond: (user id = 88258037) 
> Bitmap Index Scan on 
idx log ins 201801 userid (cost-0.00..2.22 rows=9 width=0) 
Index Cond: (user id = 88258037) 
(33 rows) 


LİLİLİLİ İLİLİLİLİL İ İLİ UH 


log Dn ns een db. 0500000 
log ins00000050L00000000000000.184000 


create timelİTLLlog ins'ILLILLULLLULUL 


SQLILILULU 


HOO ereate  time[][]; 
SELECT * FROM log WHERE shake time > "2017-01-01" AND 
create time < "2017-01-02" 
SELECT * FROM log. ins WHERE create time > '2017-01-01' AND 
create time < "2017-01-02" 


01og00000050L00000000000000.3390] 


O0O0log, ins110000S0L000000000000000.503 
00008-100000000000000000 


18-1 1000000000000 





NER: 


l i Bi 
tiġi SS 
ZS 18) imm ATR | log ins FÆ 17.17 Ef El 


KE FE user id JJ 


Hedi 4 1X create time u [T] Zem 


0000000000000user. tar] pp d 
00000002.6800000create, timeri pil 
00000000000009.400000000000000000000 
ULIULIULIULULIULLLIULIUcreate timel] 00000 
user 1d000000000000000000000 


111L1LİLİLİLİLİLİLİLİLLİLLİLİLULİLUİLİLİLİLİLİLİLİLİLİLİLİLLİ 
LİLİLİLİLİLİLİLİLİLİTİLİLİLİ 


2110000000000000000000000000000000 
LİLİLİLİLİLİLİLİLİLİLİ 


ITT OUT 
LLLLULLULLULLLULULLULLLLLLULULULULILULILULU 
0000000000000000000000000090%0100000 
00000000000000000000000000SSoL000000 
LİLİLİLİLİLİLİLİLİLİLİLİ 


8.2.10 000000000 
LLLLULLULLULLULU 


“LİLİLİLİLİLİLİLİİ İLİ İTİL İLİLİLİLİLİL İLL İLİLİLİLİLİLİLİLİLİLİLİ 
LLLILULLULLULLLULULLULLLULLLULULULULLULLU 


'LLIULLIULULLLULILULILULLIULULULLULILULILULIUU 
LLLILULLULLULLLUU 


'LLIULILULLULLULILULILLLLILLLULULLULILULU 
LLLLULLLULLULLULULLUU 


“UPDATET TLİ LİLİLİLİ İLİLİLİLİLİLİLİLİLİLİLİLLİLİLLİL 
ULLILULLULLULLULULULLULLLLLULULLULLUU 


'LLIULILULLILLULILULILLULLUILLLULLULLUULILULIUU 
LLLILULLULLULLLULULLULLLULLLULULULULLULILULU 
LLLILULLULLULLLULULLULLLULLLULULLULLULLUL 


8.3 LILL 


PostgreSQL TOI ILILLILLILLILLILULLULLLULULU 
ULLLUELLELMİNSERTTİDELETETİUPDAT ETTELLE 
LED MLEDBOBOBUUDUDUBUBUBUBUBUOBOUOU 
LİLİLİLİLİLİİ İT İLİT İLİ İ İTİLİLİLİ İT İTLİLİLİLİLİ İT İLİLİLİLİLİY İLİ 
PostgreSQL1OI ILLLLLULLLLLLLLILLL 


8.3.1 UNUNU 


İİİ 
LİLİLİLİLİLİTİYİLİ 


CREATE TABLE table name ( ) 
[ PARTITION BY { RANGE | LIST } ( { column name | ( 
expression ) l) 


ILIULLILLILULLULULLLLIUULLULIRANGEDLULUI 
LISTU0000000000000000000 


LİLİLİLİLİLİTİİLİLİ 


CREATE TABLE table name 
PARTITION OF parent table | ( 
) 1 FOR VALUES partition bound spec 


ILLLLLLLULLLULLLLLLLLLLLLLULU 
partition bound spec(]00000000 
partition bound spec[]"1000000000000000 
mo rtition bound spec[]00000000000 


PostgreSOL1000000000000000000 
LOOÖOOOOOOOOODODUD 


211000000000000000000000000000000 
LİLİLİLİLİ İT İLİLİLİLİL İT İLİTİLİL İTİL? 


311000000000000000000000000000000 
ULILULILILLLILULULIULILULULI 


0100000000000000000000000000000000 
0000000000o9, par iiit 


CREATE TABLE log par ( 

id serial, 

user id int4, 

create time timestamp(0) without time zone 
) PARTITION BY RANGE(create time); 


[log par110000000000000000 


create time] 


000000000000000000000000 


CREATE TABLE log par his PARTITION OF log par FOR VALUES 
FROM (UNBOUNDED ) 

TO ('2017-01-01'); 

CREATE TABLE log par 201701 PARTITION OF log par FOR VALUES 
FROM ('2017-01-01') TO ("2017-02-01"), 

CREATE TABLE log par 201702 PARTITION OF log par FOR VALUES 
FROM ( 2017-02-01") TO ('2017-03-01'); 


CREATE TABLE log par 201712 PARTITION OF log par FOR VALUES 
FROM ("2017-12-01") TO ("2018-01-01"), 


' 0100000000000000000000000000000000 
[| 


LİLİLİLİLİL İT İİ 


CREATE INDEX idx log par his ctime ON log par his USING 
btree(create time), 

CREATE INDEX idx log par 201701 ctime ON log par 201701 
USING btree(create time), 

CREATE INDEX idx log par 201702 ctime ON log par 201702 
USING btree(create time), 





CREATE INDEX idx log par 201712 ctime ON log par 201712 
USING btree(create time), 


LİLİLİLİLİLİLİLİLİLİTİLİLİLİLİLİ 
8.3.2 UNUNU 


LİLİLİLİLİLİL İT İLİLİLİLİYİLİ 


INSERT INTO log par(user id,create time) 
SELECT round ( 1000000060” randon( )) ,generate series('2016-12- 
01'::date, 

'2017-12-01'::date, "1 minute'); 


LİLİLİLİLİL İL İTİLİLİLİ 


mydb=> SELECT count(*) FROM log par, 
count 


525601 
(1 row) 


mydb=> SELECT count(*) FROM ONLY log par; 
count 


000000000000Iog, par00000000000000 
LİLİLİLİLİLİİ İT İLİLİLİLİ İT İLİLİLİLİLİ İTİTİLİLİ 


mydb=> \dt+ log par” 
List of relations 


Schema | Name | Type | Owner | Size | 
Description 
----------- +----------------+}-------+--------+------------+ 
pguser | log par | table | pguser | 0 bytes | 


pguser | log par 201701 | table | pguser | 1960 kB | 
pguser | log par 201702 | table | pguser | 1768 kB | 


pguser | log par 201712 | table | pguser | 8192 bytes | 
pguser | log par his | table | pguser | 1960 kB | 


8.3.3 DUDU 


İİ 
000000000000000!og, par DUTOT 


mydb=> SELECT 
nmsp parent.nspname AS parent schema , 
parent.relname AS parent , 
nmsp child.nspname AS child schema , 
child.relname AS child schema 
FROM 
pg inherits JOIN pg class parent 
ON pg inherits.inhparent - parent.oid JOIN pg class 
child 
ON pg inherits.inhrelid - child.oid JOIN 
pg namespace nmsp parent 
ON nmsp parent.oid - parent.relnamespace JOIN 
pg namespace nmsp child 
ON nmsp child.oid = child.relnamespace 


WHERE 
parent.relname - 'log par'; 
parent schema | parent | child schema | child schema 
--------------- +---------+--------------+}---------------- 
pguser | log_par | pguser | log par his 
pguser | log par | pguser | log par 201701 
pguser | log par | pguser | log par 201702 
pguser | log par | pguser | log par 201712 
(13 rows) 


00S0L000000!og. par)0000000000 
Vd--log par]00000log. part II! 


8.3.4 0000 
' 000000000000000!og. oa TU 


CREATE TABLE log par 201801 PARTITION OF log par FOR VALUES 
FROM ('2018-01-01') TO ('2018-02-01'); 


LİLİLİLİLİL İİ İLİLİL İLİLİTİTİLİ 


CREATE INDEX idx log par 201801 ctime ON log par 201801 
USING btree(create time), 


8.3.5 (000 
m ILIULLILLILULLLLLILULUD ROPT TİELİLİİLİLLİLLİ 


DROP TABLE log par 2018010 


DROPLIDLLLLIDLLULLULLLULULULULLLUUDLUL 
LİLİLİLİLİL İL İLİLİLİLİLİİ İLİLİLİLİ İT İLİLİLİL İLİ İTİLİLİLİ 


mydb=> ALTER TABLE log par DETACH PARTITION log par 2018601, 
ALTER TABLE 


LİLİLİLİLİLİL İL LİL İLİL İT İLİLİLİLİ İLİ İLİLİLİL İL İLİLİLİLİL LİLLİ 
177 ee 


mydb=> ALTER TABLE log par ATTACH PARTITION log par 201801 
FOR VALUES FROM ("2018-01-01") TO ("2018-02-01"), 
ALTER TABLE 


LİLİLİLİLİLİLİLİLİL İTİLİLİLİLİLİ 
8.3.6 TU 
102017-01-0 11000000 U00000SQLLU 


mydb=> EXPLAIN ANALYZE SELECT * FROM log par WHERE 
create time > "2017-01-01" AND create time < "2017-01-02", 
QUERY PLAN 

Append (cost=0.29..45.21 rows=1396 width=16) (actual 

time=0.019..0.425 rows=1439 loops-1) 
-> Index Scan using idx log par 201701 ctime on 
log par 201701 
(cost-0.29.. 45.21 rows-1396 width=16) (actual 

time-0.019..0.288 
rows=1439 loops-1) 

Index Cond: ((create time > '2017-01-01 
00:00:00'::timestamp without time zone) AND (create time < 
"2017-01-02 00:00:00'::timestamp without time zone)) 

Planning time: 0.461 ms 
Execution time: 0.510 ms 
(5 rows) 


000000000000000!og, par 2017010000 
ILULLLLLLLO.5 TONE 


LILILLLILILILILILILIlog Gart logo UI 
create time Tlog part lluser id 
ILLLLLLLULLLULLLLLLLLLLLLLLLLLLLLLLLLU 
ILLLULULLLUL 


O00O0log, par]0000user idhaa 


CREATE INDEX idx log par his userid ON log par his using 
btree (user id); 

CREATE INDEX idx log par 201701 userid ON log par 201701 
using btree (user id); 

CREATE INDEX idx log par. 201702 userid ON log par 201702 
using btree (user id); 





CREATE INDEX idx .. par 201712 userid ON log par 201712 
using btree (user i 


LLluser  idTTİTLİULULİİLİog par0000000 
OOODOODOODOOSOLOOOODU 


--000000user. idi 
SELECT * FROM log WHERE user id=?; 
SELECT * FROM log par WHERE user id=?; 


» LLLLLELLLİİİogTİog) partiiinuser. dri 


mydb=> SELECT a.” FROM log a ‚log par b WHERE 
a.user id=b.user id LIMIT 1; 
id | user id | create time 


(1 row) 


(user id=7097101800000000!cg0000 
LLILILLIUL 


mydb=> EXPLAIN SELECT € FROM log WHERE user id-70971018; 
QUERV PLAN 


Index Scan using idx log userid on log (cost-0.42..4.44 
rows=1 width-16) 
Index Cond: (user id = 70971018) 
(2 rows) 


LİLİLİLİLİLİLİLİLİL İTİLİLİLİLİLİ 


000000user. id10000000I09, parnm 
LİLİLİLİLİTİLİLİLİLİİLİ 


mydb=> EXPLAIN SELECT * FROM log par WHERE user id-70971018; 
QUERY PLAN 


Append (cost-0.29..52.70 rows=13 width=16) 
-> Index Scan using idx log par his userid on 
log par his (cost-0.29..4.31 rows-1 width=16) 
Index Cond: (user id = 70971018) 
-> Index Scan using idx log par 201701 userid on 
log par 201701 





(cost-0.29.. 4.31 rows-1 width=16) 
Index Cond: (user id = 70971018) 
-> Index Scan using idx log par 201702 userid on 
log par 201702 
(cost-0.29.. 4.31 rows-1 width=16) 
Index Cond: (user id = 70971018) 


-> Seg Scan on log par 201712 (cost-0.00..1.01 rows-1 
width-16) 
Filter: (user id = 70971018) 
(27 rovs) 


0000000000000000user. 1900000 
log par(]000000000Iog000000SOL00000000 


000000.047000log. parti] i QUID BDULC 
000009.132000 


create_time(UQ0UUlog_parQU00U00000 


OSOLUÖODOD 


Hiere "e, time; 
SELECT * FROM log WHERE orearen time > '2017-01-01' AND 
create time < '2017-01-02' 
SELECT * FROM log par WHERE create time > '2017-01-01' AND 
create time < '2017-01-02' 


0log010000050L00000000000000.3400] 
Leg, par]000050L00000000000000.5031] 


0008-200000000000000000 


08-2  0(000000000000 





000000000000user. 14000000000000000 
00000000001.950000create. timeri 
00000000000000000.470000000000000000 
000000000000000000000 create, time O00 
OOuser. id11000000000000000000000008-10 
018-20000000000008-3000 


Je -3 a 





LİLİLİLİLİLİL İL LİL İLİL İT İLİLİLİLİL İT İLİLİLİL İİ İLİLİLİLİLİLİİLİ 
LİLİLİLİLİL İL İLİLİLİLİLİT İTİL) 


“LİLİLİLİLİLİLİLİLİLİLİL İLİ İLİLİLİLİ İLİLİLİLİLİLİİ İLİLİLİLİLİLİ 
LİLİLİLİLİLİLİLİLİLİLİLİT İTİL 


“LİLİLİLİLİLİLİLİLİLİLİL İLİ İLİLİLİL İİ İLİLİLİLİLİLİİ İLİLİLİLİLİLİ 
LİLİLİLİLİTİLİLİLİL İLİ 


LİLİLİLİLİLİL İL LİL İLİL İ İLİLİLİLİL İLİ İLİLİLİL İL İLİ İLİLİLİLİLİLİ 
000000000000000000000000000000000000 
000000000000000000000000000000000000 
000000000000000000000000000000000000 
00000000 


8.3.7 constraint exclusion[][] 


000000000000constraint exclusioni IO 
100000000000000000000000000000000000 
LLILILLLILULLU 


mydb=> SET constraint exclusion -off; 
SET 


O000S0L0000000000000 


mydb=> EXPLAIN ANALYZE SELECT * FROM log par WHERE 
create time > "2017-01-01" AND create time < "2017-01-02", 
OUERY PLAN 


Append (cost-0.29..104.16 rows=1417 width=16) (actual 
time=0.024..0.460 rows=1439 loops=1) 

-> Index Scan using idx log par his ctime on 
log par his (cost-0.29..4.31 rows-1 width-16) (actual 
time-0.007..0.007 rows-0 loops=1) 

Index Cond: ((create time > '2017-01-01 

00:00:00'::timestamp without time zone) AND 
(create time < '2017-01-02 00:00:00'::timestamp without time 
zone)) 





-> Index Scan using idx log par 201701 ctime on 
log par 201701 (cost-0.29..45.21 rows=1396 width=16) 
(actual time-0.016..0.280 rows=1439 loops=1) 
Index Cond: ((create time > "2017-01-01 
00:00:00'::timestamp without time zone) AND (create time < 
"2017-01-02 00:00:00"::timestamp without time zone)) 


-> Bitmap Index Scan on 
idx log par 201801 ctime (cost-0.00..2.24 rows-9 width-0) 
(actual time-0.002..0.002 rows-0 loops=1) 
Index Cond: ((create time > '2017-01-01 
00:00:00'::timestamp without time zone) AND 
(create time < "2017-01-02 

00:00:00"::timestamp vithout time zone)) 

Planning time: 0.792 ms 

Execution time: 0.607 ms 

(34 rows) 


LİLİLİLİLİ İT İT LİL İLİL İT İLİLİLİLİL İLİ İLİLİLİL İT İLİLİLİLİLİ 
0.607[10100100000000000partition0000000 
on İl İLİLİLİLİ İT İTİLİL İLİ T İLİLİLİL İTİL İT İLİLİLİL LL 
0000000000000000 


8.3.8 III 


LILİLİLİLTUPDA TE İLİLİLLİLİLLİLLİLLİLLİLİLİLİLİLİLİLİ 
OTTO UI 


mydb=> SELECT * FROM log par 201701 LIMIT 1; 


id | user id | create time 
E reese Saa 3... 
44641 | 16965492 | 2017-01-01 00:00:00 
(1 rov) 


mydb=> UPDATE log par SET create timez "2017-02-02 01:01:01" 


WHERE user id-16965492; 

ERROR: new row for relation “log par 201701" violates 
partition constraint 

DETAIL: Failing row contains (44641, 16965492, 2017-02-02 
01:01:01). 


(user id[1116965492[0000 
log par 201701000000000create time] 
[)'2017-02-0201(101(01'0000000000000000 
0100000000000000000000000000000 0 


mydb=> UPDATE log par SET create time-'2017-01-01 01:01:01" 
WHERE user id=16965492; 
UPDATE 1 


000000000000000000000000000000000 
LİLİLİLİLİLİ 


8.3.9 TILLLLELLLLE 


000000000000000000000000000000000 
“LİLİLİLİLİLİLİLİLİLİLİL İLİ İLİLİLİL İİ İİLİLİLİLİLİ İLİLİLİLİLİLİ 
ULILLULLULIULILULULIU 


“LİLİLİLİLİLİLİLİLİLİLİLİLİ İLİLİLİL İİ İLİLİLİLİL İT İLİLİLİLİLİLİ 
LİLİLİLİLİLİL İT MİN 


“LİLİLİLİLİLİ İLİ LİLİT İİLİLİLİL İİ İTİLİLİLİLİT İLİLİLİLİLİLİ 


“İLİLİLİLİLİ İLİ İLİL İLİ TİTİLİ 


“İLUPDA T EDTEIDIBIDBUBUBUOBOBOUOUDUTI 
UPDAE TfİLTİLİELİLLİLLİLLİLLİLİLİLİLİ 


“LİLİLİLİLİLİLİLİLİLİLİL İLİ İLİLİLİLİ İİLİLİLİL Lİ İLİLİLİLİLİLİ 
000000000000000000000000000000000000 
0000000000000000000000000000000000 


8.4 İİİ İLİ 


LİLİLİLİLİLİ İLİLİL İLİLİL İT İLİLİL İT İLL İT İLİL İTİL İLİLİLİLİLİLİ 
LİLİLİLİLİL İ İLİ İLİLİL İT İTİLİL İT İLİ İ İLİ İ İLL İLİLİLİLİLİL İLL) 
IPostgreSQLIOLLLULULLLILLILLILULIILIDLILLIL 
ULLILLLIULILULILULIUULULULULLLLULIUULILULLLUU 
LİLİLİ İLİL TET İLİLİL İTİL İLL İLL İT İLİ İİLİLİLİLİLİLİLİL İLLİYİ 
LİLLİ İLİL İT İLİ İLİLİLİLİLİLİLİT HOHO LULU 
LİLİLİ İLİL İT İLİ İLİLİİLİLİLİLİT İLL İT İLİ İİLİLİLİLİLİLİLİLİLİLİLİ 
LİLLİ İLİLİ İLİ İLİLİLİT HOHO LULU 
D SQLDEDULI 


[190] PostgreSQL JNoSOLI ILI 


PostgreSQLI T İLİİLİLİLLİLLİLLİLİLİLİLİLİLİİLLİLİ 
0000000000000000300000000000 
PostgreSOL[ sont sont TTT ITT 
isonllisonbtil UI TT TU Weonbt VTT TI Woon! 
jsonb(]00000000000isonljsonb(]0000000 


9.1 Tiisonbil TL 


000000isonb000000000isonb000000 
G1N00000000000000;son000000000000 
jsonbQQ000 


{ 
"id": 1, 
"user. id" 1000 
"user name": "1 fra 
"create time": "2017. p 03 16:22:05.528432+08" 


000000jsonb0000000user info VI 
tbl user jsonb[][]user info 0000GINO00000 
LILILL 


CREATE INDEX idx gin ON tbl user jsonb USING gin(user info); 


jsonbQOGINQOOO"@>""0"“0&""Ol” 0000 
0000000000000 


SELECT * PRON tbi. user 77 WHERE user info @> 
'f'user name" i]: fra 


DOE EID)sen b DEDE IDOL Dd xc ginli 


SELECT * FROM tbl user jsonb WHERE user info->>'user name'- 
"1 francs'; 


LILİLİLLİLLİLİsonbi EDO EID CCCII D) sen e TE] 
LİLİLİLİLİL İ İLİ İ İLİ İTİTLİLİLİLİLİ 


CREATE INDEX idx gin user infob user name ON tbl user jsonb 
USING btree 
((user info ->> "user name" )), 





00000000000Guser. info- 
>>'user name DUTOT OTT 


9.2 json[]jsonb[ III] 


000000jsonb(000000000000000000isonf] 
jsonb[]00000000000030000000000isonf] 
jsonb[]0000000000000000000000son0000 
jsonb[]000000isonb(00000000ison00000000 
jsonb[]0000000000000000000son000000000 
LİLİLİLİsoni İLİLİ İLİLİLİLİLİLİLİLİLİİLİLİLİLİs on İLİTİLİLİLİLİLİ 
kun. 


9.2.1 fillisonllisonblilL 


LILILİDLİLİDLİLİLLİLİLİİsonlisonbiİLİLİLİİLİLİLLL 
0000000 


“user ini0000000000200000000 

tbl user json[]json0000002000000 
tbl user jsonb[]jsonb(]000002000000 
0000user. ini000020000000000000 


mydb=> CREATE TABLE user ini(id int4 ‚user id int8, user name 
character 


varying(64),create time timestamp(6) with time zone default 
clock timestamp()); 
CREATE TABLE 


mydb=> INSERT INTO user ini(id,user id,user name) 
SELECT r, round ( randon( ) ”2000000), r || * francs' 
FROM generate series(1, 2000000) as r, 

INSERT 0 2000000 


000G0user inilİTİTİLİsonllisonbfTULİLL 
user ini json[juser ini jsonb(]000000 


mydb=> CREATE TABLE tbl user json(id serial, user info json); 
CREATE TABLE 

mydb=> CREATE TABLE tbl user jsonb(id serial, user info 
jsonb) ; 

CREATE TABLE 


9.2.2 json]jsonb(]00000 


[[]user ini[j[][][]row to sont 
user ini json[]12000json(00000000 


mydb=> \timing 
Timing is on. 


mydb=> INSERT INTO tbl user json(user info) SELECT 
row to json(user ini) 

FROM user ini; 

INSERT 0 2000000 

Time: 13825.974 ms (00:13.826) 


000000000tb! user jsonnin2 007m 0130 
0000000user ini000002000]jsonb000000 
tbl user jsonb(000000 


mydb=> INSERT INTO tbl user jsonb(user info) 


SELECT row to json(user ini)::jsonb FROM user ini; 
INSERT 0 2000000 


Time: 20756.993 ms (00:20.757) 


000000000tbl! user isonbliUL2001lisonbli 
00020000000000son00000jsonb0000000000 
10000000 


mydb=> \dt+ tbl user json 
List of relations 


Schema | Name | Type | Owner | Size | 
Description 


es +---------------4}-------+--------+--------+}----------- 


pguser | tbl user json | table | pguser | 281 MB | 
(1 row) 


mydb=> \dt+ tbl user jsonb 
List of relations 
Schema | Name | Type | Owner | Size | 
Description 
-------- +---- ----- ----- - -4+---- - - -4+---- --- -4-- ------4+---------- 


pguser | tbl user jsonb | table | pguser | 333 MB | 
(1 row) 


00000000000000json6000000000iSsonf] 


OOtbl-user-json(10000000000000 


mydb=> SELECT * FROM tbl user json LIMIT 1; 
id 
user info 


2000001 | 
("id":1,"user id":1182883,"user name":"1 francs","create time" 
: "2017-08-03T20:59:27.42741+08:00"} 
(1 rov) 


9.2.3 json[]jsonb[]00000 


OOjsonjsonb00000000000jsonjsonb000 
000000000Guser. infoliliHuser namel HOHO 
0000 


mydb=> EXPLAIN ANALYZE SELECT * FROM tbl user jsonb WHERE 
user info->>'user name'='1 francs'; 
OUERY PLAN 


Seq Scan on tbl user jsonb (cost=0.00..72859.90 rows=10042 
width=143) (actual time-0.023..524.843 rows-1 loops=1) 
Filter: ((user info ->> 'user name'::text) - 
"1 francs'::text) 
Rows Removed by Filter: 1999999 
Planning time: 0.091 ms 
Execution time: 524.876 ms 
(5 rows) 


0050L000005240000000user. info 
user name[]000btree(]0000000 


mydb=> CREATE INDEX idx jsonb ON tbl user jsonb USING btree 
((user info->>'user name')); 


LİLİLİLİLİL İİ İLİLİLİLİLİLİL? 


mydb=> EXPLAIN ANALYZE SELECT * FROM tbl user jsonb WHERE 
user info->>'user name'='1 francs'; 
QUERY PLAN 


Bitmap Heap Scan on tbl user jsonb (cost=155.93..14113.93 
rows-10000 width=143) (actual time-0.027..0.027 rows-1 
loops-1) 

Recheck Cond: ((user info -»» 'user name'::text) - 
"1 francs'::text) 
Heap Blocks: exact-1 
-> Bitmap Index Scan on idx jsonb (cost-0.00..153.43 
rows-10000 width=0) (actual time-0.021..0.021 rows-1 loops-1) 
Index Cond: ((user info ->> 'user name'::text) - 
"1 francs'::text) 

Planning time: 0.091 ms 

Execution time: 0.060 ms 
(7 rows) 


0000000000000000000S0L00000 
0.060ms[]0000000tbl user json[] 
tbl user jsonb000000000000000user info[][] 
19401000000000000000000000000 


mydb=> CREATE INDEX idx gin user info id ON tbl user json 
USING btree 

(((user info ->> 'id')::integer)); 

CREATE INDEX 





mydb=> CREATE INDEX idx gin user infob id ON tbl user jsonb 
USING btree 


(((user info ->> "id")::integer)), 
CREATE INDEX 


TU) user jsenriinubiln 


mydb=> EXPLAIN ANALVZE SELECT id,user info->'id',user info- 
>'user name" 
FROM tbl user json 
WHERE (user info->>'id')::int4>1 AND (user info- 
>>'id')::int4<10000; 
QUERY PLAN 


Bitmap Heap Scan on tbl user json (cost=166.30..14178.17 
rows=10329 width=68) (actual time=1.167..26.534 rows=9998 
loops-1) 

Recheck Cond: ((((user info ->> 'id'::text)):: integer 
> 1) AND (((user info ->> 'id'::text))::integer « 10000)) 

Heap Blocks: exact-338 

-> Bitmap Index Scan on idx gin user info id 
(cost=0.00..163.72 rows-10329 width=0) (actual 
time-1.110..1.110 rows-19996 loops-1) 

Index Cond: ((((user info ->> 
'id'::text))::integer > 1) AND (((user info ->> 
"id"::text))::integer « 10000)) 

Planning time: 0.094 ms 

Execution time: 27.092 ms 
(7 rows) 





LULULULULULELLtDL user jsonfjuser info 


00140001010000[100000000000000000 


27.092[0000000tb! user jsonb]0000SOLOOO 


LİLİLİLİLİLİLİLİ 


mydb=> EXPLAIN ANALYZE SELECT id,user info->'id',user info- 
>'user name" 
FROM tbl user jsonb 


WHERE (user info->>'id')::int4>1 AND (user info- 
>>'id')::int4<10000; 
OUERY PLAN 


Bitmap Heap Scan on tbl user jsonb (cost=158.93..14316.93 
rows=10000 width=68) (actual time=1.140..8.116 rows=9998 
loops-1) 

Recheck Cond: ((((user info ->> 'id'::text)):: integer 
> 1) AND (((user info ->> 'id'::text))::integer « 10000)) 

Heap Blocks: exact-393 

-> Bitmap Index Scan on idx gin user infob id 
(cost=0.00..156.43 rows- 10000 width-0) (actual 
time-1.058..1.058 rows=18992 loops-1) 

Index Cond: ((((user info ->> 
"id"::text))::integer > 1) AND (((user info ->> 
'id'::text))::integer c 10000) ) 

Planning time: 0.104 ms 

Execution time: 8.656 ms 
(7 rows) 


LLİLİLLİLİELLİLLİLLİtDİ user jsonbli 


user info[][]id111010100000700000000000000 
[i ]8.eSe[inabbabinsenbr Hijsen i 


TUTTTOTTOTTUTTU "Jsenriinjsen bBCTEIDCLCTCI 


jsonb[)”0000000000000000key/value(]00000 
HU 


SELECT * FROM tbl user jsonb WHERE user info @ '("user name": 
"2 francs"}'; 


LİLİLİLİLİL İİ İLİLİ İLİLİLİLİLİLİLİ 


mydb=> EXPLAIN ANALYZE SELECT * FROM tbl user jsonb WHERE 
user info @ '("user name": "2 francs")", 
QUERY PLAN 


Seq Scan on tbl user jsonb (cost-0.00..67733.00 rows=2000 
width=143) (actual time-0.018..582.207 rows-1 loops=1) 
Filter: (user info @ '("user name": 
"2 francs"}'::jsonb) 
Rows Removed bv Filter: 1999999 
Planning time: 0.065 ms 
Execution time: 582.232 ms 
(5 rows) 


00000000000000582000000 
tol user jsonb[][Juser info[]00gin00000000 


mydb=> CREATE INDEX idx tbl user jsonb user Info ON 
tbl user jsonb USING gin 

(user Info); 
CREATE INDEX 


LİLİLİTİLİTİLİTTİLİ İTİLİTİLİLİ? 


mydb=> EXPLAIN ANALYZE SELECT * FROM tbl user jsonb WHERE 
user info @ '("user name": "2 francs"}'; 
QUERY PLAN 


Bitmap Heap Scan on tbl user jsonb (cost=37.50..3554.34 

rows-2000 width=143) (actual time=0.079..0.080 rows-1 loops-1) 

Recheck Cond: (user info @ '("user name": 
"2 francs"}'::jsonb) 

Heap Blocks: exact-1 

-> Bitmap Index Scan on idx tbl user jsonb user info 
(cost-0.00..37.00 rows-2000 width=0) (actual time=0.069..0.069 
rows=1 loops=1) 

Index Cond: (user info 6> '("user name": 


"2 francs"}'::jsonb) 
Planning time: 0.094 ms 
Execution time: 0.114 ms 

(7 rows) 


000000000000000000000.114000 


000000Ssonljsonb00000000000000jsonf] 
000jsonb0000000isonb0 i 


9.3 QUUUUsonUjsonb 000000 


UULLLLLİsonbliLLLLisonllisonbliULULULL 
000000000PostgreS0L10000000000000 
json[]jsonb[]00000000000000000000000 
PostgreSOL(0000000000000000jsonf]jsonb[] 
0000000 


9.3.1 PostgreSQL 


LİLILİLİLİLİLİLİLİL İT İLİLİLİLİ İLİLİLİLİLİLİLİLİLİL İLİLİLLİLİLİ 
OCS Lİ TİLLİLLİLİS phinxllPostgreSQL 
LİLİLİLİLİ İLİLİLİL İL İLİLİLİLİL İLİ LİLL İLİLİLİLİLİLİLİLİLİ 
PostgreSQL OOOH 


İILİLİLLİLLİLİLLİLLİLİLLİLLİLİLLİDLİLİLLİİikeTll lı 
LİLİLİLİLİL İ İLİLİL İLİLİLİLİLİLİ 


LL İLİLİLİL İT İLİLİLİL İİ İLİLİLİL İİ İTLİLİL 0 


“İLİLİLİLİLİLİ İLİL İİLİLİLİLİL İLİ İTLİ İ İLİLİLİLİLİLİLİ 


PostgreSQL İT İLLLİLİLLİLLİLİLİİLİ 
PostgreSOLJ00000000000000000 


1.tsvector 


tsvector İl İLİLİLİLİLİLİLİ LİL İT İLİ İİİ İLİLİTİLİLİ 
LİLILİLİLİLİLİTİLİLİİtsvectori İ İTİ İLİLİLİLİLİLİLİLİLİLİLİLİ 


mydb=> SELECT "Hello,cat,hov are u? cat is smiling! 


'ııtsvector; 
tsvector 
"Hello,cat,hov" "are" "cat" "is" "smilingl" 'u?' 
(1 rov) 


LİLİLİL LİL İ İT UL İLİLİL İİ İLİL İLİLİLİL ILI TL Es vector] 
LİLİLİLİLİ İLİLİLİL İ İLİLİL İLİ İLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİLİ 
to tsvectorlİİİLİTİTİİİTİLİ? 


mydb=> SELECT to tsvector( ‘english’, "Hello cat, "), 
to tsvector 


"cat":2 "hello":1 
(1 rov) 


2.tsquery 


tsqueryi İLİ. İT İLİ İLİLİLİLİLİLİL İİLİT İİ İTİTİLİLİYİLİL? 
0“6"0“1"0“0”0000000tsgueryH 00000 


mydb=> SELECT  'hello&cat'::tsquery; 
tsquery 


"hello" 6 "cat" 
(1 rov) 


LİLİLİTLİ İT İtsqueryl D İİİ İLİİLİLİLİLİLİLİLİ 
to tsquerylİİİİİTİTİLİİİTİLİİİ 


mydb=> SELECT to tsquery( 'hello&cat' ), 
to tsquery 


"hello" & "cat" 
(1 rov) 


LİLİLİ İLİLİ İİ İLİLİT İLİLİL İT İLİL İL TEILT TIL] 
(Mhello”["cat”000000000 


mydb=> SELECT to tsvector( "english" , "Hello cat,how are u') 
(aa 
to tsquery( 'hello&cat' ); 


?column? 


ULLLLLLULLUU hello”11”dog”TİLLUULELLLLL 
00000 


mydb=> SELECT to tsvector('english','Hello cat,hov are u') 
(aa 


to tsquery( 'hello&dog' ); 
?column? 


f 
(1 row) 


0000000000tsguery000000000°1°°0*00 


w 00 00000000000to. tsvector0000 
to tsvector 11000000 to tsvector 
Olconfig regconfigfjldocument text] 
to tsvector(]0000config]00english 000000 
config]0000000default text search config 
HU 


3.010000000 


00000000000000000000000002000000 
0000000 


mydb=> CREATE TABLE test search(id int4,name text); 
CREATE TABLE 

mydb=> INSERT INTO test search(id,name) SELECT n, 
n||' francs' 

FROM generate series(1,2000000) n; 

INSERT 0 2000000 


OOOOSOLOOOtest search[]namef[]00000 
francs0000 


— 


mydb=> SELECT € FROM test search WHERE name LIKE "1 francs"; 


id | name 
c eee ----------- 

1 | 1 francs 
(1 rov) 


LİLİLİTİLİİLİTİİ 


mydb=> EXPLAIN ANALYZE SELECT * FROM test search WHERE name 
LIKE "1 francs'; 


QUERY PLAN 


Seg Scan on test search (cost-0.00..38465.04 rows=204 
width=18) (actual time-0.022..261.766 rows=1 loops=1) 
Filter: (name -— "1 francs'::text) 
Rows Removed by Filter: 1999999 
Planning time: 0.101 ms 
Execution time: 261.796 ms 
(5 rows) 


00000000000000000002610000000000 
LİLİLİTİLİLİTİTİLİLİİİİ 


mydb=> CREATE INDEX idx gin search ON test search USING gin 
(to tsvector( "english" ,name)), 
CREATE INDEX 


HUUUSQLIİLtest search[]namef]00000 
1 francs HOHO 


mydb=> SELECT * FROM test search WHERE 
to tsvector('english',name) de 
to tsquery('english','1 francs'); 


id | name 
ka Ba E a de əə 
1 | 1 francs 
(1 row) 


LİLLİ İLİL İ İLİLİL İLİLİLİTLİLİLİ İTİL) 


mydb=> EXPLAIN ANALYZE SELECT * FROM test search WHERE 
to tsvector( "english", name) ca 

to tsquery( "english" ,"1 francs'); 

QUERY PLAN 


Bitmap Heap Scan on test search (cost=18.39..128.38 
rows=50 width=36) (actual time-0.071..0.071 rows=1 loops-1) 
Recheck Cond: (to tsvector( ‘english’: :regconfig, 
name) gg '''1'' & ''franc'''::tsquery) 
Heap Blocks: exact=1 
-> Bitmap Index Scan on idx gin search 
(cost-0.00..18.38 rows=50 width=0) (actual time-0.064..0.064 
rows=1 loops-1) 
Index Cond: (to tsvector('english'::regconfig, 
name) gg '''1'' & ''franc'''::tsquery) 
Planning time: 0.122 ms 
Execution time: 0.104 ms 
(7 rows) 


000000000000000000000000.1040000) 
0000300000000000000SoL0000000000000 


mydb=> EXPLAIN ANALYZE SELECT * FROM test search 
WHERE to tsvector(name) (GG to tsquery('1 francs'); 
OUERY PLAN 


Seq Scan on test search (cost-0.00..1037730.00 rows=50 
width=18) (actual time-0.036..10297.764 rows-1 loops-1) 
Filter: (to tsvector(name) GA 
to tsquery('1 francs"::text)) 
Rows Removed by Filter: 1999999 
Planning time: 0.098 ms 
Execution time: 10297.787 ms 
(5 rows) 


0000000000 to tsvectort ]'english'[] 
name[]00000000000000where(000 
to tsvectort)00000000000 tsvector 
namel UI 


9.3.2 json[Jjsonb0 00000 


0PostgreS0L1000000000000ison[jsonb 
00000100000000000000000jsonfljsonbO000 
00000000010000000000 


l.PostgreSQL10[][][]9.6[j[]to tsvector]0000 
TG. Glo tsvector(]0000000 


[postgres@pghostl -1$ psql francs francs 
psql (9.6.3) 
Type "help" for help. 


mydb=> Xdf *to tsvector* 
List of functions 
Schema | Name | Result data type | 


Argument data types | Type 


------------ +-------------------+------------------+}-------- 
mere mb sək RS ee “ər m rm 

pg catalog | array to tsvector | tsvector | text[] 
| normal 

pg catalog | to tsvector | tsvector | 
regconfig, text | normal 

pg catalog | to tsvector | tsvector | text 

| normal 

(3 rows) 


DOUT. o to tsvector HIO 
text[Otext[]00000000010000to. tsvector]00 
00000 


[postgres@pghostl -1$ psql mydb pguser 
psql (10.0) 
Type "help" for help. 
mydb=> \df “to tsvector* 
List of functions 


Schema | Name | Result data type | 

Argument data types | Type 

------------ +----- --------------4------------------4-------- 
————Á— ər lələ d 

pg catalog | array to tsvector | tsvector | text[] 
| normal 

pg catalog | to tsvector | tsvector | json 

| normal 

pg catalog | to tsvector | tsvector | jsonb 
| normal 

pg catalog | to tsvector | tsvector | 
regconfig, json | normal 

pg catalog | to tsvector | tsvector | 
regconfig, jsonb | normal 

pg catalog | to tsvector | tsvector | 
regconfig, text | normal 

pg catalog | to tsvector | tsvector | text 

| normal 


(7 rows) 


LLLLLTOLLLUto tsvector(]010000000000 
json[]jsonb[] 


2.00000000 


0[0000000000000000000000000000000 
[[]random rangef ]int4[]int4(0000000000 


CREATE OR REPLACE FUNCTION random range(int4, int4) 
RETURNS int4 
LANGUAGE SOL 


$$ 
SELECT ($1 + FLOOR(($2 - $1 + 1) * random() ))::int4, 
$$; 


O00Orandom text simple[]length int4f] 
00000000O0random rangelflint4Ilint41TİTİLLUL 
HUW 


CREATE OR REPLACE FUNCTION random text simple(length int4) 
RETURNS text 
LANGUAGE PLPGSQL 
AS $$ 
DECLARE 
possible chars text : 
'0123456789ABCDEFGHIJKLMNOPQRSTUWAY2 ; 
output text := ' 
i int4; 
pos int4; 
BEGIN 


FOR i IN 1..length LOOP 
pos :- random range(1, length(possible chars)); 


output := output || substr(possible chars, pos, 1); 
END LOOP; 


RETURN output; 
END; 


$$, 


random text simple[]length int41TTILLI 
1010000000000000000000000000000 


mydb=> SELECT random text simple(3); 
random text simple 


LİLİLİLİLİL İ İLİ İL İLİLİLİTLİLİLİ İTİL? 


mydb=> SELECT random text simple(6), 
random text simple 


B81BPW 
(1 row) 


0000000000000000 
3.LILijsontILILI 


(user ini000000O0random text simple 
length int4(000010000000000000000000 


LİLİLİTİLİLİLİTİLİLİ 


mydb=> CREATE TABLE user ini(id int4 ‚user id int8, 
user name character varying(64), 

create time timestamp(6) vith time zone default 
clock timestamp()); 

CREATE TABLE 


mydb=> INSERT INTO user ini(id,user id,user name) 
SELECT r, round ( randon( ) ”1000000), random text simple(6) 
FROM generate series(1, 1000000) as r, 

INSERT 0 1000000 


LUtbl user search isonl1LULU 


row to json[][][]Hjuser. in/0000000json00000 
OUL 


mydb=> CREATE TABLE tbl user search_json(id serial, 
user_info json); 
CREATE TABLE 


mydb=> INSERT INTO tbl user search json(user info) 
SELECT row to json(user ini) FROM user ini; 
INSERT 0 1000000 


LİLİLİTİLİTİLİTTİLİ? 


mydb=> SELECT * FROM tbl user search json LIMIT 1, 
id | 
user info 


1 | 
{"id":1,"user id":186536, "user name":"KTUSOH","create time": 


"2017-08-05T15:59:25.359148+08:00"} 
(1 row) 


4.jsonD n t] 


000000000tb6l user search json[] 
user info[]00100KTU89H00000000000 


mydb=> SELECT * FROM tbl user search json 
WHERE to tsvector('english',user info) de 
to tsquery( "ENGLISH" , 'KTU89H' ), 

id | 
user info 


1 | 
("id":1, "user id":186536, "user name":"KTUSOH","create time": 
"2017-08-05T15:59:25.359148+08:00"} 
(1 row) 


HLİSQLLILLİLİLLİLLİLİLİLİLLİisonl rd 
SQLIILILILLILIILIILILILILLILIILI1806 1O0000000 


mydb=> EXPLAIN ANALYZE SELECT * FROM tbl user search json 
WHERE to tsvector('english',user info) @@ 

to tsquery('ENGLISH', 'KTU89H') ; 

QUERY PLAN 


Seq Scan on tbl user search json (cost=0.00..279513.00 
rows-5000 width=104) (actual time=0.046..8061.858 rows-1 
loops-1) 

Filter: (to tsvector('english'::regconfig, 
user info) gg '''ktu89h''':: tsquery) 
Rows Removed by Filter: 999999 


Planning time: 0.091 ms 
Execution time: 8061.880 ms 
(5 rows) 


0000000 


mydb=> CREATE INDEX idx gin search json ON 

tbl user search json USING 

gin(to tsvector('english',user info)); 
CREATE INDEX 


COOL 


mydb=> EKPLAIN ANALYZE SELECT * FROM tbl user search json 
WHERE to tsvector( "english", user info) de 

to tsquery( "ENGLISH" , 'KTU89H') ; 

QUERY PLAN 


Bitmap Heap Scan on tbl user search json 
(cost-50.75..7876.06 rows-5000 width=104) (actual 
time-0.024..0.024 rows-1 loops-1) 

Recheck Cond: (to tsvector('english'::regconfig, 
user info) gg '''ktu89h''':: tsquery) 

Heap Blocks: exact=1 

-> Bitmap Index Scan on idx gin search json 
(cost-0.00..49.50 rows=5000 width=0) (actual 
time-0.018..0.018 rows-1 loops-1) 

Index Cond: (to tsvector('english'::regconfig, 
user info) gg '''ktu89h''':: 
tsquery) 

Planning time: 0.113 ms 

Execution time: 0.057 ms 
(7 rovs) 


00000000000000000000000.05700000 
00000 


000000000PostgresoL00000000000000 
ULILLIULIULIULILLIULIULIULULIULULUU ` 
PostgreSoL10[101010000000000iSonfjsonbf]f 
OOOO 


9.4 OUOU 


LLILLLILLI0PostgresQLINoSQLILILLLLLU 
jsonb[]0000000000000000000ison(jsonbflt 
json00000000000000000PostgreSOL000000 
HLİLLLİsonilisonbiiUiLLPostgreSQLT011 
000000000000jsont]jsonb000000000000000 
LPostgreSQl İTTİLİLİLİLİLLİLİLİLİLİLİLİLİİ 
PostgreSQLI TİLİLLİİLİİLİİLİLİLİLİLİLİLİİLİİLİİLİ 


0100 
0110 
0120 
0130 
0140] 
0150] 
[1161] 
0170 
0180 


LİLİLİ 
OUOU 
ILLLLpgbench 
LLLILLIULILL 
010000 
OULU 
LULILI 
OOOO 
Oraclef IIA LIPostgreSQLTIL) 
PostGIS 


01100 HELL 


LİLİLİL LİL İ İLİ İLİLİL İT İLİLİLİT İLİ İ İLİ İİ İİLİLİLİLİLİTİİ 
EİN) Nes o 
/0000000000000000000000000000000000 
LİLLİ LİL İ İTİL İLİT İL İLL İT İLİ İİLİL HOHO LULU HUWA 
LİLLİ İLİL İT İLİLİ İLİLİLİLİ LİLİT İTİ İLİ İT İLİLİLİLİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİLİ İLİLİLİLİLİLİLİT İT HOHO HUUU LOH 
LİLİLİT İLİL İT İLİLİL İLİLİLİTİLİLİL İT İT İT İLİ İT İLİLİLİLİLİL İLİ İLİ) 
LİLİLİL LİL İ İLİLİİ İLİLİ İT İLİLİLİ İLL İT İLİL İİ İLİLİLİLİLİLİLİLİ 
postgresoL[11010100000000000000000000000 
O00000000000SSOLOO0ODU 


HUOO UU 
ILILLIPostgreSQLI LILLLLLLLLILLULLILLILLILLIL 
LİLLİ İLİL İT İİİ İLİLİL İTİL İLL İ İLİ İ İLİL İİLİLİLİLİL LİLİT? 
ILILLLLULLLLLIPostgreSQLILIILISQLI ILLIDLILLIL 
HOLT PTT EN ENDEN EN EIN EIN NIE NEN EIN EIN EIN NEN EIN 
00000000000000000000000000000000000 
LİLLİ İLİL İT İLİ İLİLİLİLİLİLİLİT İLL İT İLİ İTİL İLİLİLİL LİLLİ) 
T 


10.1 (ILLI 


ULIULULLLILLIDLULLULLCPULLLLULULLUL 


DUDHDUDUDODUDUV ODOUDUDOUOHOUOUOUULI 
LİLLİ İLİL İT İİİ İLİLİLİLİL İLL UU 
LİLLİ İLİL İT İİİ İLİLİLİLİLİLİL UU 
LİLİLİLİLİL UU İLİLİLİ İLİ İT İLİ İT İLİ İLİLİLİLİLİY İLİ? 
OOSATA SSDIJPCIe SSDİHLULLULULELMSSDELLU 
LİLİLİLİLİ İLİİLİLİİLİLİLİLİL İLİ LİLL İLİİLİLİLİL oo 
ULIULULLLILLLLUULULULLLLILUUSSDULLLUSSDLULLLI 
ILILULLLILLLLULLULLLIUSSDULILLLLULLISSDULLI 
ULIULULLILLIDLIULULLLILLILLIDULLLULLUIUSANUIDLIU 
LUDUDNASDUBUDUUUUDUS AN OOOO ooo 
OOODOOOOOOODODOJONASU0000000000000000 
NFS000000000000000000000000000 


CPu0000000000000000000000000000 
CPUTILLILILLILLILLICPUTİİLİLİLLİLLİLİİLİLİLİLLİLLİLL 
0000000000000000PostgreSOLOHOHOOOODOO 
ULIULLULLLLULLULBIOSLLLLULCPULLLILLLLULLUL 
ULILILLILULILULILUULLILULILULILULIUULIULILULIU 
ULLLLLLLLLLULLLLLLLUCPULILULLLLLLULLUL 
LİLİLİL İLİL İT İLİ İLİLİL İTİL İLİ İLL İT İLİ İTİL İLİLİLİLİLİLİLİLİİ 
LİLİLİLİLİL İ İLİLİ İLİ İL İTİL HOHO UU İLİTİLİLİLİLİLİL? 


LİLİLİL LİL İ İLİ İLİLİ İT İLİLİLİT İLL İT İLİL İİLİLİLİLİLİLİLİLİ 
ULULLULLILLILLULLLLLILLILULLLLLLLL/OLIILUL 
CPULII/OLILLILLIUULLLILLILLILULLLILLILLULULLLULI 
LİLLİ İLİL İT İLİLİİ İLİLİİTİLİLİLİT İTİ İLİ İİLİLİLİLİLİLİLİLİLİLİ) 
LİLLİ İLİL İT İLİLİİ İLİLİ İT İLİLİL İT İLİ HUUU UU 
LİLİLİİLİL İİ İLİLİLİLİLİLİL? 


10.2 100000 


LİLİLİLİLİL İ İLİ İLİLİL İİ TİLLİ İLL İLİL İ İLİLİLİLİLİLİLİLİ 
ULILLILULLILLULLILLUUD BALLILLILLILLILLIULIULILLIU 
ULILILLLIULILULILULILUULULULULLILLULIUULILULLULUU 
LİLİLİLİLİ İLİLİLİL İL İLİLİLİLİ İLİ İLİL 1 İİLİLİLİLİLİLİLİLİLİ 


10.2.1 fILLinuxLlILLL 


Linux1000000000000000000000000 
cPpu100000000000/0000000000000000000 
00000000000000000000000000000000000 
00Linux00000000000000000000000000000 
000Otoplfree[]vmstatf]iostat[]mpstat[]sar[] 


pidstat[ [1 Otop[free[]00000000sysstatOO0O 
[ICentoSs[00sysstatf100000000 


[root@pghostl ~]# yum install -y sysstat 


1.top 


top TTT OTT OTTO 
LİLİLİLİLİ İLİLİLİL İİ İLİLİLİLİ o pLİİLİLİLİLİLİLİLİ 


LİLİLİLİLİL İİ İTİTİLİ İL İLİ İİLİL İ İtoPpTİLİL İTİLİLİLİLİLİLİ 


top - 12:01:03 up 93 days, 23:30, 1 user, load average: 
1.08, 1.09, 1.08 

Tasks: 1042 total, 3 running, 1030 sleeping, 0 stopped, 
0 zombie 

Cpu(s): 5.3%us, 1.6%y, 0.0%ni, 92.5%id, 0.2%wa, 
0.0%hi, 0.3%i, 0.0%st 

Mem: 330604226k total, 323235920k used, 7368300k free, 
248996k buffers 


Swap: 67108860k total, Ok used, 67108860k free, 
295053464k cached 
PID USER PR NI VIRT RES SHR S %CPU %MEM 


TIME+ COMMAND 
145138 postgres 20 0 37.7g 31g 31g S 26.2 10.1 
5:38.22 postgres: pguser mydb 127.0.0.1(50382) 

58327 pgbounce 20 0 49368 8808 864 S 17.4 0.0 
14725:14 /usr/bin/pgbouncer -d -q 
/etc/pgbouncer/pgbouncer. ini 
183682 postgres 20 0 37.6g 22g 21g R 17.3 7.0 
1:49.69 postgres: pguser mydb 127.0.0.1(60026) 

182679 postgres 20 037.79 23g 22g S 15.3 7.4 
2:11.07 postgres: pguser mydb 127.0.0.1(59112) 

58123 postgres 20 © 37.1g 36g 36g R 13.6 11.7 
13623:27 postgres: startup process 
164415 postgres 20 0 37.79 26g 269 5 12.2 8.6 
2:51.10 postgres: pguser mydb 127.0.0.1(42440) 

10674 root 20 0 0 0 0 S 11.7 0.0 
22882:14 [shn comp wqa] 

164421 postgres 20 037.79 29g 28g S 11.6 9.2 
3:55.88 postgres: pguser mydb 127.0.0.1(42452) 

57570 root 20 0 0 0 0 S 6.0 90.0 
6386:38 [flush-252:0] 

73195 postgres 20 0 37.1g 3532 2280 S 6.0 0.0 
6207:28 postgres: val receiver process 

58145 postgres 20 © 37.1g 36g 369 S 3.6 11.6 
4936:07 postgres: writer process 
148192 postgres 20 0 37.7g 32g 3195 3.4 10.3 
5:57.01 postgres: pguser mydb 127.0.0.1(53174) 

10683 root 20 0 0 0 0S 2.1 0.0 
3233:57 [shn handle luna] 

164413 postgres 20 0 37.79 28g 27g S 2.1 9.0 
3:31.48 postgres: pguser mydb 127.0.0.1(42436) 


10681 root 20 0 0 0 0S 1.7 0.0 
1579:57 [shn gc vqal 

10675 root 20 0 0 0 0S 1.1 0.0 
886:09.06 [shn wqal 

73174 postgres 20 © 184m 5816 1036 S 1.0 0.0 
745:02.12 postgres: stats collector process 

58144 postgres 20 © 37.29 36g 369 S 0.3 11.6 
812:08.97 postgres: checkpointer process 


topLİLİl İİİ İLİLİL İLİLİ TCI TE ICD IDOL TTE LL 
LİLLİ İLİ İ İLİLİLİLİL LİL UU 


LİLİLİL LİL İ İLİLİLİLİLİLİTİLİLİ 


top - 12:01:03 up 93 days, 23:30, 1 user, load average: 
1.08, 1.09, 1.08 

Tasks: 1042 total, 3 running, 1030 sleeping, 0 stopped, 
0 zombie 

Cpu(s): 5.3%us, 1.6%y, 0.0%ni, 92.5%id, 0.2%wa, 
0.0%hi, 0.3%i, 0.0%st 

Mem: 330604220k total, 323235920k used, 7368300k free, 
248996k buffers 

Swap: 67108860k total, Ok used, 67108860k free, 
295053464k cached 


LİLİLİ İLİ. İ İLİLİLİLİLİLİL UE 


top - [000 12:01:03 (00000093023003000000,0002000000000, 00 
10005000150000000000: 1.08, 1.09, 1.08 

000000:000001942000,300000, 10390000, O00000, ePi 

CPU : QUCPUQOS .3%,00CPUO01.6%,00000000CPU006.0%, OOCPUD92.5%, 0 

UIOUOOCPUOOO . 2%,000CPU008 .0%,000CPU000.3%,00000000 . 0% 


TU: 00330604220k, 111323235920k , [1[]7368300k , buf f ers[][][]248996k 
0000 :0067108860k, 0000k, 0067108860k, cachellli11295053464k 


LİLİLİLİLİL İİ İTİLİLİTİLİLİL İ İLİ İLİLİLİLİTİLİ 
“PIDOOOid 

“USERLİLİLLLLU 

PROOOOOO 

NIDUIDUDUDUDU 
“VİRTTİLULİLLİLLİLLİLLİL 
'RESLLILLILLLLULLUL 
SHROOOODOD 


'OLLILULUD-LLLULLLULLUR-LULS-LULT-U 
(TZ UNUN 


“ZoCPUTİLLİLİLLİLLCPUTİİLLLİLL 
"e MEM[IDIDIDUDUDULI 
TIME-LULLULLLCPUTLULLLLUI/LOOLI 


“COMMANDININULUNU 


top0o0000000PIDOUSEROPRINIDOVIRTI] 
RES[JSHR[]S[]VoCPU[TeoMEM[TTIME 0 [] 
COMMANDULLLLULLLLLLLULLLLULLULULLULUL 
LİLLİ İLİL İT İLİLİLİLİLİL İT İLİLİLİT İLİ İİ İLİ İL İLİLİLİLİLİLİLİL İLLİYİ 
LİLİLİLİLİLİ itoplİiLİLİTİLiLİTİLTİman top II 


2.free 


free[]00000000000000000000 


[root@pghostl ~]# free -g 
tota used Tree shared 

buffers cached 
: 315 306 9 36 


0 278 
-/+ buffers/cache: 27 287 
Swap: 63 0 63 


Mema OO 
HU306GBHUU9GBLLLUtotal-used -fTreellull/l 
LL136GBllbuffersl İLMOGBİTLLLLLLELGBİİLLİ 
LILILLILIILII2 44MBİ TlcacheTllli2 78GBİTİL 
buffersllcachelllİİİLLİLLLLV/OLLLULULLULLİ 
buffers ITLİULİLLLLLLLLLİLcachellilLİLİLLLL 
ELEL-/F buffers/cacheHLEULLULELused- 
puffers/cached(]0000000000000000000000 


00002 7GBLLULLULLTree buffers/cached II 
LİLİELİLLLİELİLİLİLİLİLİLLİLLİLİLLİLİİ2 8 7GBLULLLLI 
00Swapl]000Swapl] 


00000000000000000000000000000000 
000000000000000000006free00000000000 
00000000000000000000Lnux0000/O00000 
00000000buffer cachefjpage cachellbuffer 
cache[]00000000000000000000000000 
buffer cache[]0000000000000page cacher[] 
0000000000000000cache(0000000000000 
000Swap1]00000000000000000000000000 
E p00000000000000000000cache(00000 


00000000000000000000 


[root@pghostl -]# sync 
[root@pghost1 ~]# echo 1 > /proc/sys/vm/drop caches 


LİLİLİLİLİL TİLLİ İLİLİLİLİLİLİ İTİL İİLİL İLİTİLİLİTLİLİLİ 


3.Vmstat 


vmstat[]Linux(]10000000000000000000 
ULULLLLICPULLULLULLUvmstati INLLULLILLI 


vmstat delay countlllllidelayliLLLLLULL 
count WITT count ITT dela yA (III 


OOO0OCTRL+C0000000000 
7:7: 7: vmstat 3 5 
----------- memory---------- ---SWap-- -----10---- -- 
7: -- ----- Cpu----- 
r b swpd ds buff cache si so bi bo in 


CS US Sy id wa 
3 0 0 ee 243376 292787104 
0 > 4 29 1 0 
0 0 7491112 243388 292891072 
ə 72922 4 294 0 0 


0 0 1354 984 
0 

0 7434112 243408 292946016 0 0 11299 32468 
0 
0 


0 27019 45264 


45675 68756 4 
2 0 7348156 243468 293028032 
48760 75728 4 294 0 9 
2 0 0 7289800 243480 293085504 
46016 64854 4 195 0 0 


0 19383 67697 


0 12467 28441 


vmstati İLİ. İT İLİ İTİL İLL İT LİL İT İLİL İ İLİLİLİLİLİLİLİLİ 
LİLİLİİLİL İİ İT İLİLİL LİLİT İLİ İLİLİLİLİLİ 


--0100CPU000000000000000100000000 
LİLİLİLİLİL İİ İLİLİLİLİLİLİLİLİ 


-b000000000000000000000 
-swpd1]0000000000000 
-free 00000000D 


-buff000000buffer(]00000buffer cache 
0000000000000cachefO 


-cachelİLLLİpage cache HOHO 
page[]cache[] 


-si/soL OTT DS wap DS wap rim i 
OUL 


-bi/bol]00000000000000000blocks/sf] 
“in00000000000 
-CSLİLİLİLİLİİCPUTİLLLLİLLL 

4.iostat 


iostat[]000000000000tty000000CD- 
ROMOHOO00000000000000iostat000000000 
000vmstat0000000000000delayt]countt]00 
LİLILİLİLİ 


[root@pghost1 -]£ iostat -dx /dev/dfa 5 5 


Linux 2.6.32-696.e16.x86 64 (pghost1) 01/25/2018 
_X86 64 (48 CPU) 
Device: rrqm/s vrqm/s r/s w/s rsec/s 


wsec/s avgrq-sz avgqu-sz await r await w await svctm 
il 


dfa 0.00 0.00 3679.66 11761.85 129603.44 
94094.80 14.49 0.17 


0.03 0.01 0.04 0.02 27.97 


Device: rrqm/s vrqm/s r/s w/s rsec/s 
wsec/s avgrq-sz avgqu-sz await r await w await svctm 
%util 
dfa 0.00 0.00 807.60 9619.20 33854.40 76953.60 
10.63 3.89 

0.37 0.15 0.39 0.01 14.00 
Device: rrgm/s vrqm/s r/s w/s rsec/s 
wsec/s avgrq-sz avgqu-sz await r await w await svctm 
%util 
dfa 0.00 0.00 727.80 12904.40 29558.40 103235.20 
9.74 7.39 

0.54 0.18 0.56 0.01 15.18 
Device: rrgm/s vrqm/s r/s w/s rsec/s 
wsec/s avgrq-sz avgqu-sz await r await w await svctm 
%util 
dfa 0.00 0.00 1682.00 13761.20 52283.20 110089.60 


10.51 16.64 
1.07 0.15 1.18 0.01 20.76 


Device: rrqm/s vrqm/s r/s w/s rsec/s 
wsec/s avgrq-sz avgqu-sz await r await w await svctm 
%util 

dfa 0.00 0.00 609.80 23131.60 24737.60 185052.80 


8.84 16.50 
0.69 0.24 0.70 0.01 21.62 


LİLİLİTİLİTİTİTLİLİİTİ 


“Trqm/slivvrqm/sLILLLİULİLİLLLLLNOSLLLLİ 
LİLİLİTİLİLİLİTİLİLİ 


“T/sLİvv/sİİLİLİLİLİLİLİLİLİLİ 
-Tsec/sLivvsec/sLİLLİLLİLİTİİLİLİLİLİ 
-avgrq-szlIİİİTİİİTİLİİLİ 


-avggu-sz| III 
-await[ HO 
-svctmi WII 


-%util 00000000 
5.mpstat 


mpstatl]1]CPUO0000000000000 


İrootepghost1 ~]# mpstat 5 5 

Linux 2.6.32-696.e16.x86 64 (pghost1) 01/25/2018 
x86 64 (48 CPU) 

02:54:30 PM CPU Ssusr nice “sys %iowait &irg 
“soft Ssteal *guest idle 

02:54:35 PM all 3.88 0.00 1.16 0.33 0.00 
0.22 0.00 0.00 94.41 

02:54:40 PM all 4.06 0.00 0.98 0.14 0.00 
0.24 0.00 0.00 94.58 

02:54:45 PM all 4.06 0.00 0.98 0.13 0.00 
0.23 0.00 0.00 94.60 

02:54:50 PM all 4.15 0.00 1.37 0.37 0.00 
0.24 0.00 0.00 93.88 

02:54:55 PM all 6.15 0.00 1.16 0.15 0.00 
0.24 0.00 0.00 92.30 


Ompstat İLİ. İT İİİ İTİ İLİ İLİ TOL TL TL TIL] 
mpstat ILLILLICPULIULLILLILLLULLULLICPULLILLI 


U-P n0n00000core00000O00CPU 00000000 
0000000003000000000 


[root@pghost1l ~]# mpstat -P 0 5 3 


Linux 2.6.32-696.e16.x86 64 (pghost1) 01/25/2018 
x86 64 (48 CPU) 
02:57:16 PM CPU Ssusr nice %sys %iowait “i rg 


“soft Ssteal %guest Sidle 
02:57:21 PM 0 17.54 0.00 2.02 0.81 0.00 
; 00 0. Sr 


0.40 0. 00 79.23 
02:57:26 PM 19.07 0.00 2.43 0.61 0.00 
0.41 0.00 0.00 77.48 


0 
02:57:31 PM 0 18.96 0.00 3.39 1.00 0.00 
0.60 0.00 : 
Average: 0 18.52 0.00 2.62 0.81 0.00 
0.47 0.00 0.00 77.58 


LİLİLİİLİLİİ İTİLİLİLİLİLİ 
“ZoUSTİİLİLİLİLİİİİLİİLİ 
-ZonicellliLİLİLİLLİLİCPUTİLLİLLL 
“ZosYstİLİLİLİLİLİLİLİLİLİLİ 
-ÇolovvaitT11/OELU 
“ZolrqLİTLİTLLCPULİLL 
-Vesoft OLD EID C PULTEL] 


-Yosteal[]%guest(]100010000000000 
idle 000000 


6.sar 


sarLILLLLLLLLLLLLsarLILLLILLLILILLLLLLLI 
[IHE L/etc/cron.d/sysstat[]HLILIL] 1 OLTLIL] 


İrootepghost1 -]# cat /etc/cron.d/sysstat 
ii Run system activity accounting tool every 10 minutes 
10 * * root /usr/lib64/sa/sal 1 1 


00000000000000000000000010000000 
JIDD 


sa İl İLİ İLİ İLİ İİİ İTİ LU IDIOT TL LL 
LİLİLİLİLİLLİLAM/PMİ 1 TTİTTTİLİLİLİLİsərl VTT 
LANG=CIJO024000000000000 

sarİİİİLİTİTİLİİİLİİİİLİ İLİLİLİİLİ 

JILLILCPULLI 


ULICPULILLIULLILULLI 


[root@pghostl -]£ sar -q 
12:00:01 AM runq-sz plist-sz ldavg-1  ldavg-5 ldavg- 


12:10:01 AM 9 1306 1.17 1.17 
1.1 
12:20:01 AM 4 1307 1.21 1.19 
1.19 
10:20:01 AM 9 1297 1.02 1.09 
1.13 
10:30:01 AM j 1300 0.95 0.89 
0.99 
10:40:01 AM 8 1298 1.48 1.27 
1.10 


LİLİLİTİLİTİLİTİLİ 
-Tunq-SszİİİİLİİTİTİLİLİİLİ 
-plist-szI DUTOT 


-Idavg-1[]ldavg-5[]ldavg-15 []ELHLIEIBLILILIL] 
1500000000 


U2000!/000 
00I/O0000000000 


İrootepghost1 ~]# sar 


-b 


12:00:01 AM tps rtps wtps bread/s 
bwrtn/s 

12:10:01 AM 13995.40 947.73 13047.68 35553.77 
104404 .64 

12:20:01 AM 14389.13 1162.41 13226.72 40502.67 
105837.12 

12:30:01 AM 16420.53 1107.85 15312.69 43851.18 
122524.99 

01:00:01 PM 15961.31 1444.19 14517.12 52564.87 
116160.35 

01:10:01 PM 15327.42 1201.94 14125.48 43332.46 
113027.64 

-tps[]rtps[]wtps[]TPS[][] 


-bread/s[bwrtn/s00000block000000000 
0000b6lock[]0002 1200000000000Block0000 


0300000000 


sarl11000000/var/log/sa/0000000sar000 
11000000000000000000000000000000 
H/etc/sysconfig/sysstatHHHISTORYUELLULELU 


000002800000var/log/sa/010000000000000 


00000000000000000000000000001502 20 
001100112 31100110011CPUTİLLULİLLİLİİLLİLLLLİ 


[root@pghost1 -]£ sar -q -f /var/log/sa/sal5 -s 22:00:00 -e 
23:00:00 


10:00:01 PM runq-sz plist-sz ldavg-1  Lldavg-5 ldavg- 


15 
10:10:01 PM 5 1311 1.38 1.44 
Ls 
10:20:01 PM 2 1312 1.15 1.18 
1.25 
10:30:01 PM 5 1313 1.50 1.20 
1.19 
10:40:01 PM 4 1312 1.01 1.20 
10:50:01 PM 6 1334 1.64 1.25 
1.18 

4 1316 1.34 1.25 


Average: 
1.23 


sar ILLULLLLLLLULLLL Linux ILULLLLLUDUL 
000000000000000gunplot(0000000000000 
M ratana[]10001000000000000000000000 
LI 


7.000000000 
NMONLILILLILULLULitopLULILLILULLULULULIULIU 


UI/OLICPULLILLILLILULLLILLULLILULLULLUL 
OFFICEOOÖODOD 


iotopLILitopLLIILLIULILLIDLIVOLIDLULLUDLUL 
ULLILLLILV/O HAA on p a 
00000000pidstat(1100000000 


0000iotop(1000000000VO000000000000 
LİLİLİTİLİLİLİİTİLİ? 


LİLİLİİLİL İİ İTİLİLİLİLİLİL? 
-DIULLLLULULU 
-RLILILILLIL 

“SIILILLILILILILLI 
“TTİLİLİLİLLİLİLİLİLİ 

-X dead HOHO 
74 


00000D00000000000/0000000°0000 
TT DUDU) 


7:7 Sa for x in seg 3 , do ps -eo state,pid, cmd 
| grep "^D"; echo "----"; sleep 5; ‘done: 


LI 


[root@pghost1l ~]# while true; do date, ps auxf | awk 
' {if ($8=="D") print $0;}'; sleep 1, done; 


ULİLLpidstat-d 1000000000000000VO0 
U 


10.2.2 Linux] ODmnu 


001/0000000000000000000000000000 
Linux(0000/00000000000000000000000000 
0000000000000000000Linux000000000000 
000Linux(10000000000000000/0000000000 
LİLİLİLİLİLİLİLİLİLİLİLİLİ 


LİLİLİLİLİL İ İLİLİİ İLİLİLİTİLİLİLİYİLİL? 


[root@pghostl ~]# dmesg | grep -i scheduler 
io scheduler noop registered 

io scheduler anticipatory registered 

io scheduler deadline registered 

io scheduler cfq registered (default) 


cfa NN) 
00000/0000000000000000/O00000000000 
D OD C bmux İİİ OO 


NOOPLILILLILLIULULLLIUFIFOLILULLULLI/ODUL 
OOODODUSSDI 


deadline HOHO IF OO 
LİLİLİLİLİ İLİTİLİLİİLİLİLİLİL İLİ İLİL İLİ İLİLİLİLİL İLİLİLİLİLİLİLİ 
LİLLİ LİL İ İTİL İLİ İİLİL İT İLİ İİ İLİLİ İT İLİLİLİ İLİL İT İLİLİLİLİLİ 
00000000000000/0000000000000000000 


000000000000sdal]/000000 


[root@pghost1l ~]# cat /sys/block/sda/queue/scheduler 
noop anticipatory deadline [cfq] 


00000000000000000000sda(]00000000 


OOshell00000000/O00000 


[root@pghostl ~]# echo noop > /sys/block/sda/queue/scheduler 
[root@pghost1l ~]# cat /sys/block/sda/queue/scheduler 
[noop] anticipatory deadline cfg 


shell1000000000000000000000000000 
ILLLLLLULLLLL/etc/grub.contillIL 


10.2.3 (000000 


0000000000000000VO00000000000000 
Linux000000000000VO00000000000000000 
00000000 Linux(00000000000000000000000 
/0000000000000000000000000000000000 
LİLİLİL LİL İ İLİLİ İLİ İLİ 0000000 


LİLİLİLİLİL İİ İLİLİLİLİLİLİLİLİ 


İrootepghost1 ~]# /sbin/blockdev --getra /dev/sda 
256 


000256100000000000000000163841]1 
LİLİLİLİLİL İİ İLİLİL İLİLİLİTİLİLİL? 


[root@pghost1l ~]# /sbin/blockdev --setra 16384 /dev/sda 


U 


[root@pghost1 ~]# echo 16384 
/sys/block/sda/queue/read ahead kb 


000000000000000/etc/rc.local11000000 
ULILILLILULIULIUI 


[root@pghost1l ~]# echo "/sbin/blockdev --setra 16384 
/dev/dfa /dev/sdal" >> /etc/rc. local 


[root@pghostl -]£ cat /etc/ rc. local 
#!/bin/sh 


# Database optimisation 
/sbin/blockdev --setra 16384 /dev/dfa /dev/sdal 


10.2.4 (0000 
1.Swap 


DOUDHDUDUDODUDUDUDUDUS wa pH TTT 
LİLİLİLİLİ İLİLİLİLİTİLİLİLİLİL İLİ LİLL İLİ İLİLİLİLİL İLİLİLİLİLİLİ 
LİLİLİL İLİLİ İLİLİL İLİLİ İLİ İLİL İT İLL İT İLİ İL İLİLİLİLİLİLİLİL İLİ) 
77 PLILILLILULLULLLLLULLLLULOOMULLUL 


HDBIBBBIBBEIDEIS wa ed EIE IDE Ere e DTE] 
00000 


Ipostgres&pghost1 -]$ free -g 
total used 


free shared 
buffers cached 
: 378 34 344 30 
0 30 
-/+ buffers/cache: 3 375 


Swap: 31 0 31 


000000000000000Swapl000031GB0000 
000000000000Swaptl] 


ULILILULIVmstat ILILILLILLILILULILUUI 


777: uS. 577 53 


.. 
r b  swpd 7 buff cache si so bi bo 
in CS us Sy id w 
0 361127878 390616 31882912 0 90 2 11 
0 0 0 0 100 
0 0 361127840 390620 31882912 0 0 0 30 
744 77 0 0 100 
0 0 361127840 390620 31882912 0 0 0 22 
Me 694 0 0100 0 0 
[postgres@pghostl -]$ 


Uvmstatt ILİLİLLİLİLLİİsvv pa] I Oni a 
[Swap m bp d 9wvwapt] 


00000000000000Swap00000000000000 
0000Swap[]00Swapl0000000000Swapo0O0O0O 
Swapl00000SwaplllO0O0swapoff0S5wapfll 
IiswapontiLILID 


İrootepghost1 ~]# swapoff -a 
İrootepghost1 ~]# 

[root@pghost1 ^ free | grep Swap 
Swap: 0 
[root@pghost1 P 

İrootepghost1 ~]# swapon -a 
[rootepghostl ~]# 


İ rootepghost1 ~]# free | grep Swap 
Swap: 33554428 0 33554428 


ULiswapLILLLLLLLULLLLULLLLOLLL swap 
ULULLLLULLULLULLULLULLUSwaplU ULL 


2.000 


Transparent HugePagesil 0100000 
10000000000000000000000000000000000 
UU 


LİLİLİLİLİ İLİLİLİLİ İLİLİLİLİLİLİLİLİ 


İrootepghost1 -]£ cat 
/sys/kernel/mm/transparent hugepage/enabled 
[always] madvise never 


LİLİLİL LİL İ İLİLİLİLİLİ İT İLİLİL İLİ İT İLİL İİ İLİLİLİLİLİLİLİLİ 


İrootepghost1 -]£ echo never > 
/sys/kernel/mm/transparent hugepage/enabled 
İrootepghost1 -]£ cat 
/sys/kernel/mm/transparent hugepage/enabled 
always madvise [never] 


00000000000000/etc/rc.loca100000000 


if test -f /sys/kernel/mm/transparent hugepage/enabled; then 
echo never > /sys/kernel/mm/transparent hugepage/enabled 

fi 

if test -f /sys/kernel/mm/transparent hugepage/def rag; then 
echo never > /sys/kernel/mm/transparent hugepage/def rag 

fi 


ĦEELLEL/etc/grub.confiiffkernelE ELI 


transparent hugepage—neverr HIT 
LU 


kernel /boot/vmlinuz-2.6.32-642.11.1.e16.x86 64 ro 
root-UUID2c429e8ae-c35d-4bc0-a781-17bbb95a75cf nomodeset 
rd NO LUKS KEYBOARDTYPE=pc KEYTABLE-us LANG=en US.UTF-8 
rd NO MD SYSFONT=latarcyrheb-sun16 crashkernel=auto 

rd NO LVM rd NO DM rhgb quiet numa-off 

transparent hugepage=never 


3.NUMA 


NUMADOODOOOOOOOOOOTPULlocal000000 


0000local0100000000Iocal000000000000000 
CPUTIİLIILILLILIILLILILILILLILINUMAT TİLLİ 
ULILLILULLULLULLIDLULLUUNUMALI 


LLİNUMAL LLULLLLLLULLULLLLULLLU 


İrootepghost1 -]# numactl --hardware 
available: 2 nodes (0-1) 
node 0 cpus: 0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 


34 36 38 40 42 44 46 
node 0 size: 196514 MB 
node 0 free: 186290 MB 
node 1 cpus: 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 
35 37 39 41 43 45 47 
node 1 size: 196608 MB 
node 1 free: 192336 MB 
node distances: 
1 


node 0 

0: 10 21 

1: 21 10 

HUNnumastat (ITT? 
İrootepghost1 -]# numastat 
nodeO nodel 

numa hit 27207118 27526494 
numa miss 0 0 
numa foreign 0 0 
interleave hit 111148 111125 
local node 27205425 27405472 
other node 1693 121022 


OOnumactl000000000000CPUOOOOD 
available[]2nodes[]0-100000000000000000 
000000 


OONUMAL0000000000081054000000000 
O0000000000000000Node Interea ving DET 
LİLİLİLİLİ İLİ 


Node Interleaving[]0000000000000000 
000000000000Enabled00000000000000000 


000000000000000000Disabled1000000000 
NUMADOODOOOOOOOOOOOOOOOOODODisabled 
00000 


0000000/etc/grub.conf[kernel(10000 
numa-“offLLNUMAHLLULU 


kernel /boot/vmlinuz-2.6.32-642.11.1.e16.x86 64 ro 

root-UU1D-c429e8ae - c35d-4bc0-a781-17bbb95a75cf nomodeset 
rd NO LUKS KEYBOARDTYPE-pc KEYTABLE=us LANG=en US.UTF-8 
rd NO MD SYSFONT=latarcyrheb-sun16 crashkernel=auto 


rd NO LVM rd NO DM rhgb quiet numa-off 


ULULLILLUUNUMALLLLULULLUL 


İrootepghost1 ~]# numactl --hardware 
available: 1 nodes (0) 
node 0 cpus: 0123456789 10 11 12 13 14 15 16 17 18 
19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 
39 40 41 42 43 44 45 46 47 
node 0 size: 393122 MB 
node 0 free: 379902 MB 
node distances: 
node 0 
0: 10 
[root@pghostl ~]# 
[root@pghost1l ~]# numastat 


noden 
numa hit 3613403 
numa miss 0 
numa foreign 0 
interleave hit 222419 
local node 3613403 


other node 0 


ULILLILLILLILLILLILLILLIULILLILLILLIULILLILLILLI 
LİLİLİLİLİLİLİLİL İL musl TTT OTTO OT II 
LİLİLİLİLİLİ İLİLİ İLİL İLİ İLİLİİ İLİ İT İLİL İ İLİLİLİLİLİLİLİLİLİİİ 
OUL 


10.3 QUUUU 
10.3.1 (00000 


Opostgresg].conf1100010000000000000 
LİLİLİT İLİL İT İLİLİİ İLİLİLİT LİLL İ İLİ İT İLİL İ İLİLİLİLİLİLİLİLİLİ İİ 
LİLİLİTİLİLİLİTİLİLİ 


OPostgreS0L(000000000000000000000 
0000000000000000000000000 
shared buffers[[00000PostgreSsOL(00000000 
00000000000shared. butter TUTE 
OOO0shared buffers[]0000000000000000000 
00000shared buffers(100000000000000000 
00000000000000000000000000000000000 
000000shared buffers(]000000000 
shared buffers[]10000000000000 


[ED postgresgl.conf[][]shared buffers[| 
000000000PostgreSOL 10000000000 
128MBO00000000000000000000000000000 
000000000000000PostgresoL00000000000 
OOshared buffers(100000000000000000000 
000000pgbench(0000000000000 


work menm b uu esh[r 
0000000000hash000000000000000000000 
000004MBO000000000000000000000000000 
0000000work memf00000hash000000000 
000000000000hash0000000000000000000 
(10000000000000000000000000000000000 
0000000PostgreSOLOO0O0OTOop-N heapsort[] 
Quick sort[]External merge[[100000000000 
00000000External merge[]00000000 
work mem! II 


random page cost İT TİLİİLİLİLLLLİLLL 
ULLLLLU4 LULULULULULULULULLULULLULLILLU 
00000000000000000000000000000000000 
LİLİLLİLLİLİLİseq page costilLILIULULIL. SLUULULU 
LİLİLİLİLİLİLİLİLİTİLİ 


PostgreSOLI]00100000000000000000000 
LİLİLİLİLİL İ İİİ İLİL İL İLİLİLİ İTİL İİLİL İLİTİLİTİLİLİLİ 


10.3.2 (00000000 


LLLLLLPostgreSQLI LILLILIULIUULILULLLLU 
LİLLİ İLİL İT İİİ İLİLİLİT LİLLİ İLİ İLİ İ İLİLİLİLİLİLİLİLİLİLİLİ 
00000000 PostgreSoLOOOOOOOOOOO0O 
pg statlipg static İİİ İLİLİLİLİLİ LİL İ İLİ İİTİLİLİLİYİLİ 


LİLİLİ İLİL İ İTİLİLİLİLİLİLİ İlautovacuumi VII IT 
000000000p9, statistcs11000000000000000 
0000000000000000000bg. Stats II OUT 
00000000000000000000000000000000000 
LİLİLİTİLİLİLİLİ 


1.pg stat database 


0000000000000p9. stat database II 
0000000000000 


mydb= \d pg stat database 
Viev "pg catalog.pg stat database" 
Column | Type | Collation | 
Nullable | 77: 


datid | oid 

| 

datname | name 

| 

numbackends | integer 
| 


| 
xact rollback | bigint 


blks read | bigint 
are | bigint 
a: I bigint 
> | bigint 


| 
tup inserted | bigint 


T 
| 
| 
| 

xact commit | bigint | 
| 
| 
| 
| 
| 
| 


tup updated | bigint 
| 


blk_write time | double precision 


stats reset | timestamp with time zone 


| | 
tup deleted | bigint | | 
0007 I bigint | | 
m | bigint | | 
EL I bigint | | 
ER I bigint | | 
ae > | double precision | | 
| | 
| | 


0000000 


numbackends[]1101000000000000000 
cpuLDt Spp bo bd bd d 


'biks read[]biks hit ILIIDLILULILULLLLUL 
HUDU 


act commit[]xact rollback HOHO 
LLI 


“deadlocksilTLULLpg: stat resetl UI 
ILI 


LİLİLİL LİL İ İLİ İL İLİLİLİTİLİLİL? 


SELECT blks hit::float/(blks read + blks hit) as 
cache hit ratio FROM pg stat database WHERE 
datname=current database(); 


00000000/00000000000000000100000 
OOshared buffers Dati n9 9 000000 
00000 


LİLİLİLİLİL İ İLİ İL İLİLİLİTİLİLİL? 


SELECT xact commit::float/(xact commit + xact rollback) as 
successful xact ratio FROM pg stat database WHERE 
datname=current database(); 


ULILLILULLILULLILLULLILULLILLILLULLULLLULU 
LİLİLİLİLİL İ İLİLİL İLİLİLİTİLİLİ 


[]pg, stat database[]000000000 
numbackends[ stats reset(00000000000 
[stats resetf]100000000p9g. stat reset HI) 
100000000000000000000000000 
pg stat resetll İTTTTİTTTTTTTTTTİTTTİTİTTİ? 
000°stat*"reset'[000000000000000000000 
ILLLLLLULLULLLULLLLULLL pg. statisticsi WU 
IMANALVZEI ILLLLULLULLULLLIpg. stat resetijli 
UU) 


2.pg stat user tables 


000000000000p9. stat user[Jall[] tables 
HUGO 


mydb=# Xd pg stat user tables 
View "pg catalog.pg stat user tables" 
Column | Type | Collation | 
Nullable | Default 








de eege eee 
e -- +--------- 

relid | oid | | 
ma İ name | | 
> m | name | | 
m | bigint | | 
Ma | bigint | | 
de sear | bigint | | 
E | bigint | | 
EEn | bigint | | 
— | bigint | | 
egen | bigint | | 
a gop fan aes | bigint | | 
ver | bigint | | 
deden | bigint | | 


n mod since analyze | bigint | | 


last vacuum 


timestamp with time zone | | 


last autovacuum | timestamp with time zone | 


| 
last analyze | timestamp with time zone | | 
T PN | timestamp with time zone | | 
re | bigint | | 
İmami | bigint | | 
ur I bigint | | 
E | bigint | | 


last vacuum[]last analyze[]000000000 
OOO0vacuumfJanalyze[]000 


last autovacuum| last autoanalyzeliLli 
FLILLLLLautovacuumtILLLLLautovacuumil 
analyze 


idx_scan{jidx_tup_fetchQO00000000000 
ULILLIULIULLILLILLIULIU 


seq scan[]seg tup read! 
00000000000000 


n tup ins[jn tup upd[]n tup dell 
11000000 


n live tup[]n dead tupf live tuplell 
dead ruplel III 


ULILULILLILULLLILULLLILU v soo 
LİLİLİLİLİ İLİTİLİLİİLİLİLİLİL İLİ LİL İLİ İLİLİLİLİL İLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİ İLİLİLİLİLİLİLİY HOHO LT TL CIL TL TTL] 
ULILILLLIULILULILULIUUULULULLILULILULILULULLLU 
ULILILLILULILULILULULLILULILULILULULULLULILULU 
LİLİLİLİLİLİ İTİTİLİLİLİLİL İT İLİL İ İLİ İTİTLİLİLİLİYİLİ 


SELECT sum(idx scan)/ (sum(idx scan) 4 sum(seq scan)) as 
idx scan ratio FROM pg 7 all tables WHERE 
schemaname= "your schema! 

SELECT relname,idx scan: : float/ (idx s scan+l) as 
idx scan ratio FROM pg stat all tables WHE 

schemaname=" your schema’ ORDER BY idx scan POR ASC; 








ULILLILULLILULLILU LİL İLİ İLİ İLİ ODO 
LİLİLİLİLİL İ İLİLİ İLİLİLİT İL İLİ İİLİL İT İLİLİLİLİLİLİTİLİ 


3.pg stat statements 


LİLİLİTLİLİLİ TİLİLİLİpg stat statements] | 
postgres[ [lauto explain UI! 


(lpg stat statementsi TT) 
postgresal.conf LILL 


shared preload libraries 
pg stat statements.track 


a 


ll 


'pg_stat_statements' 


OOOOCREATE EXTENSIONITTLULLELLU 


mydb=# CREATE EXTENSION pg stat statements; 


CREATE EXTENSION 


pg stat statementsi 1000000 


mydb=# \d pg stat statements 
View “public.pg stat statements" 


Column 
Nullable | Default 


queryid 
| 

query 

| 


calls 


total_time 


min time 


max time 


mean time 


stddev time 


rows 


| 
+ 
| 
| 
| 
| 


Type 


| Collation | 


Rew Ae Meta eee +-----------+ 


bigint 
text 

bigint 
double 
double 
double 
double 
double 


bigint 


precision 
precision 
precision 
precision 


precision 


| 
shared blks hit 


bigint | | 
ela I bigint | | 
eng | bigint | | 
e pues | bigint | | 
local blks hit | bigint | | 
local blks read | bigint | | 
RE. | bigint | | 
e ii | bigint | | 
EES | bigint | | 
ir en | bigint | | 


| 
blk read time 


double precision | | 


blk write time 


double precision | | 


pg stat statementsi İ İLİ İLİ İİLİLİLİLİYİLİTİLİ 
ULIULLULLILLULLULLLULLULLLLULLCPULLILLULULLLL 
00000000000000000003000000000 


mydb=# SELECT calls,total time/calls AS 
avg time,left(guery,80) FROM pg stat statements ORDER BY 2 
DESC LIMIT 3; 

calls | avg time | 


678704 | 1084.18282038266 | SELECT id, 
user id,user name, created time, status FROM tbl; 
678704 | 1081.78246124378 | SELECT f.* FROM tbl f f 
INNER JOIN tbl u u ON f.id... 


126 | 365.336761904762 | SELECT tableoid, oid, 
proname, prolang, pronargs, proargtypes, prorettype, proac 
(3 rows) 


LILILILIpg, stat statements IOC 
TUUU 
pg stat statements reseti II) 
pg stat statementsiİTTTİT 


4.HHSQLIILILLL 


LİLİLİLİLİL İ İLİLİ İLİLİ İT İLİLİL İT İLL İT İLİ İİ İLİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİLİL İLİLİLİLİL İLL İ İLİ JE TEILE TEILE TL TL TCTL TL TL TL] 
00000000000PostgreSOLOOOEXPLAINOOOOO 
LİLİLİTİLİLİLİLİ 


mydb=# EXPLAIN SELECT * FROM tbl; 
QUERY PLAN 


Seq Scan on tbl (cost=0.00..20.70 rows=1070 width=48) 
(1 row) 


JEXPLAINI LULLULLULLULANAL' ZE 000000 
00000 


mydb= EXPLAIN ANALYZE SELECT * FROM tbl; 

OUERY PLAN 
Seq Scan on tbl (cost=0.00..20.70 rows=1070 width=48) 
(actual time=0.021..0.023 rows=3 loops-1) 


Planning time: 0.117 ms 
Execution time: 0.058 ms 
(3 rows) 


LİLİTİLİLİLİİLİTİTTİANALY ZENO HUOO OO 
[INSERT[JUPDATE[]DELETE[JCREATE TABLE 
ASLILIEXECU T ET İLİLLİLLİLİLİLİLLİLLİLLİLLİLLİLİLLİLL 
LİLİLİLİLİLİLİLİLİLİİLİLİLİ İLİ LİTİLİİLİTİHANAL? ZEQOOL 
LİLİLİTİLİLİLİL 


mydb=# BEGIN; 

BEG 

mydb=# EXPLAIN ANALYZE UPDATE tbl SET ival = ival * 10 WHERE 
id s 1; 


QUERY PLAN 
Update on tbl (cost-0.15..8.17 rows-1 width=54) (actual 
time-0.159..0.159 rows-0 loops-1) 
-> Index Scan using tbl pkey on tbl (cost=0.15..8.17 
rows=1 width=54) (actual time-0.046..0.047 rows=1 loops=1) 
Index Cond: (id = 1) 
Planning time: 4.237 ms 
Execution time: 0.315 ms 
(5 rows) 
mydb=# ROLLBACK; 
ROLLBACK 


10000000000000000000000000000000) 
0000000000000000000Execution timell 
0.315ms[(]00000000000000.315ms(000000 
OOPlanning timef[]4.237ms(1)000000000000 
4.237 ms m E | d a rco 


UI) pkeylilİllindex Sceantinubinitin bi hi 
ILLLLUpdater OOOH 

[Qcost=0.00..xxx 00000000000“ OD UU" DU 

LİLİLİ İLİL İT İLİ İLİLİLİLİL İLL İTİ HOHO LT TL CIL TL ILI] 

LİLİLİLİLİLİ İLİLİ İLİ İİİ İLİLİL İT İLİ UU 

ILIUrows—-xxxi ILLIPostgreSQLI İT AAA 
0000000width=1917000000000000000000 
LİLİLİLİLİLİTİLTİANALY ZENO 


ODANALYZEOOOOOOOOCOSTSI 
BUFFERSIITIMINGIFORMATC000000000000 
ULIULIUL 


mydb=# EXPLAIN (ANALVZE on, TIMING on , VERBOSE on, BUFFERS 
on) SELECT ” FROM tbl WHERE id = 10; 
QUERY PLAN 
Index Scan using tbl pkey on public.tbl (cost=0.15..8.17 
rows=1 width=48) (actual time-0.015..0.015 rows-0 loops=1) 
Output: id, ival, description, created time 
Index Cond: (tbl.id = 10) 
Buffers: shared hit-1 
Planning time: 0.177 ms 
Execution time: 0.065 ms 
(6 rows) 


TREXPLAINITLHANALYZETCOSTST 
BUFFERSIITIMINGİİVERBOSELHHİHİRİTİ 
10000000000000000000000000000000000 
10000000000000000000000000000000 


Session! log xxx stats[][]1[J[L[]PostgreSQLT] 
initdb[][log statement stats(]00000000000 
LLILLULLILLILULILLILILILILILILLIULLLILILILILILIILLLLILIU 
00000000000000000session000000 


[]postgresgl.conf[j[]log parser stats[] 
log planner stats[]og statement statsl ILLİ 
HUULULLLoffULLlog parser stats[] 
log planner stats(]00000000 


A Kk EŞ 
on 


T OOparserl]plannert]000000000000000 


mydb= set client min messages = log; 
mydb= set log parser stats = on; 
mydb= set log planner stats = on; 


OOEXPLAIN ANA ZEIT 


mydb=# EXPLAIN ANALYZE select * from tbl limit 10; 

LOG: PARSER STATISTICS 

DETAIL: 1 system usage stats: 

! 0.000060 elapsed 0.000000 user 0.000000 system sec 
| 10.061990 user 0.014997 sys total] 

! 0/0 [600/0] filesystem blocks in/out 

! 0/0 [0/2640] page faults/reclaims, © [0] swaps 

! 0 [0] signals rcvd, 0/0 [0/0] messages rcvd/sent 

! 0/0 [55/1] voluntary/involuntary context switches 


LOG: PARSE ANALYSIS STATISTICS 
DETAIL: 1 system usage stats: 
! 0.000086 elapsed 0.000000 user 0.000000 system sec 
! [0.061990 user 0.014997 sys total] 
! 0/0 [600/0] filesystem blocks in/out 
! 0/0 [0/2640] page faults/reclaims, 0 [0] swaps 
! 0 101 signals rcvd, 0/0 10/01 messages rcvd/sent 
! 0/0 [55/1] voluntary/involuntary context switches 
LOG: REWRITER STATISTICS 
DETAIL: 1 system usage stats: 
| 0.000001 elapsed 0.000000 user 0.000000 system sec 
! [0.061990 user 0.014997 sys total] 
! 0/0 [600/0] filesystem blocks in/out 
| 0/0 [0/2640] page faults/reclaims, 0 [0] swaps 
! 0 101 signals rcvd, 0/0 10/01 messages rcvd/sent 
! 0/0 [55/1] voluntary/involuntary context switches 
LOG: PLANNER STATISTICS 
DETAIL: ! system usage stats: 
| 0.000165 elapsed 0.001000 user 0.000000 system sec 
! [0.063990 user 0.014997 sys total] 
! 0/0 [600/0] filesystem blocks in/out 
! 0/0 [0/2640] page faults/reclaims, © [0] swaps 
! 0 [0] signals rcvd, 0/0 [0/0] messages rcvd/sent 
! 0/0 [58/1] voluntary/involuntary context switches 
QUERY PLAN 
Limit (cost=0.00..0.43 rows=10 width=224) (actual 
time=0.028..0.034 rows=10 loops=1) 

-> Seq Scan on tbl (cost=0.00..64771378.60 
rows=1496764160 width=224) (actual time=0.025..0.027 rows=10 
loops=1) 

Planning time: 0.198 ms 
Execution time: 0.083 ms 
(4 rows) 


LİLİLİTİLİL İ İLİLİLİLİLİLİTİLİLİL? 


mydb=# set client min messages = log; 
mydb=# set log parser stats = off; 
mydb=# set log planner stats = off; 
mydb=# set log statement stats = on, 


mydb=# EXPLAIN ANALYZE select * from tbl limit 10; 

LOG: QUERY STATISTICS 

DETAIL: 1 system usage stats: 

! 0.000603 elapsed 0.000000 user 0.000000 system sec 

! [0.065989 user 0.014997 sys total] 

! 0/0 [600/0] filesystem blocks in/out 

! 0/0 [0/2640] page faults/reclaims, © [0] swaps 

! 0 [0] signals rcvd, 0/0 10/01 messages rcvd/sent 

! 0/0 [62/1] voluntary/involuntary context switches 
QUERY PLAN 

Limit (cost-0.00..0.43 rows=10 width=224) (actual 

time-0.027..0.033 rows-10 loops=1) 

-> Seg Scan on tbl (cost=0.00..64771378.60 
rows=1496764160 width=224) (actual time-0.026..0.026 rows=10 
loops-1) 

Planning time: 0.154 ms 
Execution time: 0.082 ms 
(4 rows) 


OOparsert]planner]0000000000000000 
OOOOODETAIL system usage starte III! 
HOHO PP UKAA 3000000 
HOOD oa 
0002000000I1PC000000600000000000 


10.3.3 0000000 


LİLİLİLİLİL İİLİLİL İTİL İTİLİLİLİ LİLİT LİL TİLİLİLİLİLİLİLİLİ 
O00000PostgreSOLJOHODOOOOOOOOOB-treel] 
Hash[]GIST[]SP-GiST[]GIN[]BRIN[]Bloomr[][]EI[] 
ILLULLLLLLLLIB-treel B-treen iii | CREATE 
INDEXDLDBDBDUDULUUB-treen WITT db D 


00Hash0000000000000GIN0000000000000 
0000000000GiST0000000000000000000000 
OOOOODOGISTUOB-treef]R-treel]000000 
PostGISLILLILLLILULGIiS TU UO UU 
PostgreSQLI IILIILILLILLILLLLULIUULLILLILLILUB- 
7: STOGINOBRINOO0000000000000003 2 


LİLLİ LİL İ İLİLİ İLİLİ İT İLİLİLİT İLL İ İLİ İİLİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİLİL İLİLİİTİLİLİL İT İLİ İT İLİL İİLİLİLİLİLİLİLİL İLİ 
LİLİLİLİLİLİ İTİLİLİLİLİLİ 


HPostgreSQLI TH CREATE İNDEXTLLLUL 
LLJCONCURREN T LY TEJLLIDHIDUDUL 
CONCURRENT LY AOA 
DICH PestgreS QL[]M VC Choo 
UI LILLIL' BUDUDUULUUUOUCREAT E 
INDEX CONCURRENTLY(0000000000000000 
LİLİLİL LİL İ İTİL İLİT İL İLL İT İLİ İT İLİL İLİTİLİLİL İY İLİL İT İLİLİLİTİLİ 
LİLİLİLİLİL İİ İTİL İLİ İLİLİL İLİ İ İLİ İLİ İTİLİLTİLİL İT İLİLİLİTİLİ 


mydb=# CREATE UNIQUE INDEX CONCURRENTLY ON mytbl USING 
btree(id), 
CREATE INDEX 


000000id000000000 0 mytbl pkevti 
mytbl id idxO00000 


mydb=# SELECT 

schemaname, relname, indexrelname,pg relation size(indexrelid) 
AS index size,idx scan,idx tup read,idx tup fetch FROM 

pg stat user indexes WHERE indexrelname IN (SELECT indexname 
FROM pg indexes WHERE schemaname = "public" AND tablename = 

'mvtbl'); 

schemaname | relname | indexrelname | index size | idx scan 

| idx tup read | idx tup fetch 





public | mytbl | mytbl pkey | 223051776 | 1403532 | 


1413850 | 1403532 

public | mytbl | mytbl id idx | 222887936 | 9 | 
9 | 0 

(2 rows) 


LİLİLİL LİL İ İLİLİLİLİLİ İT İTİLİ İT İLİ HOHO 


mydb=# BEGIN; 

BEGIN 

mydb=# ALTER TABLE mytbl DROP CONSTRAINT mytbl pkey; 

ALTER TABLE 

mydb-£ ALTER TABLE mytbl ADD CONSTRAINT mytbl id idx PRIMARY 
KEY USING INDEX mytbl id idx; 

ALTER TABLE 

mydb=# END; 

COMMIT 


LİLİLİLİLİL İ İLİL İL İLİ LL 


mydb=# SELECT 

schemaname, relname, indexrelname,pg relation size(indexrelid) 
AS index size,idx scan,idx tup read,idx tup fetch FROM 

pg stat user indexes WHERE indexrelname IN (SELECT indexname 
FROM pg indexes WHERE 

schemaname | relname | indexrelname | index size | idx scan 
| idx tup read | idx tup fetch: 





public | mytbl | mytbl id idx | 222887936 | 0 
0 0 


(1 row) 


000000000000000000000000000000 
pg. repack[]00000000000 
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LİLİLİL İLİ İLİ LİLİT İLİLİL İLİ İLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİLİ 
LL] binu xDDD DID OCHO CC D ooo TTC 
000000000Swapl00000UNUMADOOOOOODODA 
LİLLİ İLİL İT İLİ İLİLİLİLİL HOHO HUUU CIL TL ILI] 
LİLİLİL İLİL TET İLİLİ İLİ İLİLİT İLİ İT İLİ İT İLİLİLİLİLİLİLİL İLLİYİ 
LİLİLİL LİL İ İLİL İL İLİ İL İTİLİLİL İY TTL TTL TL TL TCTL TL TTL 
ETLVACUUMİİİTANAL? ZEN OOOH 
VACUUM FREEZELLLLLLLLLULLULLULLLLULLUL 
LİLLİ İLİL İT İİİ İLİLİL İTİL İLL UU 
EA ED EAA EMG 


0110 00000pgbench 


0000000000000000000000000000000 
00000000000000000000000000000000000 
00000000000000000000000000000000000 
0000000000000000000000000000000000 
00000000000000000000000000000000000 
00000000000000000000000000000000000 
PostgreSOL(00000PostgresoL(0000000000 
00000000000000000000PostgreSOLOOO 
pgbenchiILLLL 


11.1 (00000 


LİLİLİLİLİL İ İLİLİ İLİLİL İT ODD 
LİLİLİL İLİ İ İLİ İLİLİL LL 


up e 
HUDU 


“İLİLİLİLİLİ İLİLİLİL İT İLİLİLİLİLİLİLİLİLİLİ 
LL İLİL İLİ İLİLİLİLİLİ İLİLİLİLİL İLİLİLİLİLİLİLİ 
“LİLİLİLİLİLİİL İLİL İİLİL İ İT İLİLİT İLİLİL İİLİL İ İLİLİLİTİLİLİLİ 


LİLİLİLİLİLİLİL LİLİT İLİLİLİLİL İTİL İLİLİ İTİ LİL İLİLİLİLİLİLİ 
LİLİLİLİLİ İLİİLİLİİLİLİLİLİL ICD UU 
LİLİLİL LİL İT İİİ İLİLİİTİLİLİL İT HOHO HUUU 
LİLLİ İLİL İT İLİLİL İLİLİLİT İTİL HOHO HUUU 
LİLİLİT LİL İ İLİLİ İLİ İİLİLİLİL İT İLİL İT İLİL İT İLİLİLİLİLİLİLİLİLİLİİ 
00000PostgreSoL000000000 


11.1.1 (0000000000 


LİLİLİL LİL İ İLİLİL İLİL İLİT UU 
000000000000000000/O000000000000000 
LİLLİ İLİL İT İLİ İLİLİLİTİLİLİL İ İLİ İ İLİ İ İLİLİLİLİLİLİLİLİLİİ 
LİLİLİTİLİLİLİLİLİLİ 


LİLİLİL LİL İ İLİLİİLİLİLİ İT İLİLİLİ İLİ İT İLİL İ İLİLİLİLİLİLİLİLİ 
LİLİLİTİLİLİTİTİLİLİİİİ 


LİLİLİLİLİ LİL İLİLİİ İLİLİLİLİLİLİLİLİLİT İLİLİLİLİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİ İLİLİLİTİLİLİLİT HOHO UU 
LİLİLİLİLİLİ İLİTİLİLİLİLİL İİLİL İ İLİ İLİTİLİLİLİİLİ 


LİLİLİLİLİ İLİ İLİLİ İLİ İLİLİLİLİLİLİLİL LİLLİ İLİLİLİLİLİLİLİ 
LİLİLİL LİL İ İLİLİLİLİLİLİT İLİLİİ İLİ İİLİL İ İLİLİLİLİLİLİLİLİLİT İİ 
OUL 


LİLİLİL LİL İ İTİL İLİLİ İT İLİLİL İT İLL HUOO 
ULL LULU COU 
LİLİLİ İLİL İ İTİL İLİT LİLL İT İLİ İİLİL İLİTİTİLİL İY İLİL T İLİLİLİTİLİ 
LİLLİ İLİL İT İİİ İLİL İLİ İİLİLİT HOHO HUUU HOHO 
LİLİLİL İLİL İT İLİLİL İLİLİLİT İL İLL UU 
mn: .mnmBnn a::.mau 


11.1.2 (0000000 


LİLİLİLİLİL İİ İTİLİLİT İLİLİL İT İLİ İ İTİLİLİLİLİ 
UThroughputi ILLILLLIUR LILL Latenevi it 
ILI 


ULILLLLLILLLLILULLLULLILLILLULLULLLULTPS 
LİLLİ İLİL İT İLİ İLİLİLİLİL LİLİT İLL İT İLİ İİLİLİLİLİLİLİLİLİLLİ) 
LİLİLİL İLİL İT İLİ İLİLİLİLİTİLİLİT İTİ LİL İTİL İLİLİLİLİLİLİLİLİİ 
0000000000000000000090%(100000000000 
1010010%1]10100000000050000000000000000 
LİLİLİL İLİL İT İLİ İLİLİLİLİLİLLİT İT İT İLİ İİLİLİLİLİLİLİLİL İLİ) 
a 


11.1.3 0000000 


LİLİLİLİLİL İ İLİ İLİLİL İT İLİLİLİT İLL İ İLİ İİLİLİLİLİLİLİLİLİ 
LİLİLİL LİL İ İTİL İLİT İLİLİL İT İLİ İİLİL İTİL İLL Y İLL T İLİTİLİTİLİ 
LİLİLİL İLİL İT İLİLİ İLİLİ İTİL İLL HOHO TL TL TLIL TL TTL] 
LİLLİ İLİL İT İİİ İLİLİ İTİL İLL İLL HOHO OL TL TL TLIL TL TTL] 
LİLLİ İLİL İT İLİLİ İLİLİLİLİLİLİLİT İTİ HOHO OL TTL TLIL TL ILI] 
LİLLİ İLİL İT İLİ İLİLİ İTİL İLİ HOHO HUUU 
LİLİLİL İLİL İT İLİ İLİLİLİT İTİL HOHO UU CIL TL TTL 
ULIULLULLLLLLULULLLLLLILLLLCPULLILLI/VODLUL 
17577 EMMA 


LİLİLİL LİL İ İLİLİLİLİLİ İT İLİLİL TİLLİ İLİ İ İLİLİLİLİLİLİLİLİ 
LİLİLİLİLİL İ İLİ İ İLİ İTİTİLİLİLİLİ 


LİLİLİL LİL İ İLİ LL İLİ İİİLİLİLİLİLİLİLİ 
LİLİLİL LİL İ İLİLİL İLİLİ İT İTİLİ HUUU HOHO 


11.2 (0Opgbench[00 


TPCİLLULLULULULULLTransaction 
Processing Performance Council 
http://www.tpc.org TILULLLTPC-ALITPC-Bİ 
TPC-CIİTPC-DIİTPC-ETİTPC-VVULMLULULULULLU 
UTPC-CULLLULLULLLULLLQOLT ROUT 
UULLULLULLLLLİLİLOLİ Pİ TTT11PC-ETTİLLULLLULLLİ 
HLULULUbenchmarksqilisysbenchlil 
PostgreSOL000000000000pgbenchf] 
pgbench[000TPC-B000000000000000000 
UO) 


11.2.1 pgbench[I Lll 


Opgbench(]01000000000000000000000 
BİRİMİNİN 


transaction type: <builtin: TPC-B (sort of)> 

scaling factor: 1 

guery mode: simple 

number of clients: 1 

number of threads: 1 

number of transactions per client: 10 

number of transactions actually processed: 10/10 
latency average = 2.557 ms 

tps = 391.152261 (including connections establishing) 
tps = 399.368200 (excluding connections establishing) 


transaction typef]100000000000000 


scaling factorlllpgbenchliLULLUUULLULLU 
LLLILL 


query mode ILILILLLLLLLLDLLsimplellIL 
IMextendedi ILI prepared ILI 


number of clients(]000000000000 
number of threads[]1100000000000000 


number of transactions per client] ]]]]] 


LİLİLİLİLİL İİ İLİLİLİLİLİLİLİLİ 


number of transactions actually 
processed HHH dd Od OCC DICTCOI 
UDO 
LLLILLLLLLLLLLLLLLULLLLLLLLLLLLLLLULLU 
(UDO 


latency averagel ILILLIDULILLILLLILU 
0000TPS000000000000000000TPSOO 


11.2.2 (1000000000 


1.0000000 


pgbench[]0000004000 
pgbench branches[]pgbench tellers[] 


pgbench accounts[]pgbench history Il 
pgbench[]0000000pgbench0000000000000 
01010000000000000000000000000 000 
pgbench[0000000000000 


pgbench(1000000000 


pgbench -i [OPTION]... 


[DBNAME] 


pgbench[D b alc 


-i, --initialize 
-F, --fillfactor=NUM 


0000 

-n, --no-vacuum 
-q, --quiet 

U 


-S, --scale=NUM 


00 


pgbench branches 
pgbench tellers 


00000000 
00000000000000000000000001901900000 
000000001990000010987000UPDATEOOOOD 


0000 
OOOOOOODOVACUUMODD 
0000000000000000000190008980000000000 


0000000000050000000000000000000000 
00000000000 

00000000000000000000000000000000 
0000000000000000000000000000000000 
010000001000000000000000000k0000ki 


000000000000000000000 









































pgbench accounts 100000k 
pgbench history 0 
- -foreign-keys 000040000000000000 
--index-tablespace=TABLESPACE 

00000000000 
--tablespace-TABLESPACE QQQ0000000 
--unlogged-tables 00040000000UNLOGGEDI] 


LİLİLİLİLİL İİ İLİLİLİLİLİLİTİLİ 


[postgres@pghost2 -]$ /usr/pgsql-10/bin/pgbench -i -s 2 -F 
80 -h pghost1 -p 1921 -U pguser -d mydb 

creating tables... 

100000 of 200000 tuples (50%) done (elapsed 0.02 s, 
remaining 0.02 s) 

200000 of 200000 tuples (100%) done (elapsed 0.16 s, 
remaining 0.00 s) 

vacuum... 

set primary keys... 

done. 


2 [J]pgbenchDDppmu 


pgbench[0000000tpcb-like[]simple- 
updatef]select-only(110000000000000000 
pgbench[]00000000000 


[postgres@pghost2 -1$ /usr/pgsgl-10/bin/pgbench -b list 
Available builtin scripts: 

tpcb-like 

simple-update 

select-only 


tpcb-like[]00000000000SELECTII 
UPDATEUINSERTOOOD 


BEGIN; 

UPDATE pgbench accounts SET abalance = abalance + :delta 
WHERE aid = :aid; 

SELECT abalance FROM pgbench accounts WHERE aid = :aid; 

UPDATE pgbench tellers SET tbalance = tbalance + :delta 
WHERE tid = :tid; 

UPDATE pgbench branches SET bbalance = bbalance + :delta 
WHERE bid - :bid; 

INSERT INTO pgbench history (tid, bid, aid, delta, 
mtime) VALUES (:tid, :bid, ‘aid, :delta, CURRENT TIMESTAMP) ; 
END; 
simple-update[]000000000 
BEGIN; 

UPDATE pgbench accounts SET abalance = abalance + :delta 
WHERE aid = :aid; 

SELECT abalance FROM pgbench accounts WHERE aid = :aid; 

INSERT INTO pgbench history (tid, bid, aid, delta, 
mtime) VALUES (:tid, :bid, :aid, :delta, CURRENT TIMESTAMP) ; 
END; 
select-onLyl]000000000 
BEGIN; 

SELECT abalance FROM pgbench accounts WHERE aid = :aid; 
END; 


01000000000000 0000000 


-b scriptname[@weight] 
--builtin = scriptname[@weight] 


scriptnamef](1100000000000000000 
tpcb-like[]0000000000Osimple-updatef] HO 


LİLİLİTİLİTİLİİİ 


[postgres@pghost2 -1$ /usr/pgsql-10/bin/pgbench -b simple- 
update -h pghost1 -p 1921 -U pguser mydb 

starting vacuum. . .end. 

transaction type: «builtin: simple update» 

scaling factor: 100 

query mode: simple 

number of clients: 1 

number of threads: 1 

number of transactions per client: 10 

number of transactions actually processed: 10/10 
latency average - 1.631 ms 

tps = 613.238093 (including connections establishing) 
tps = 631.101768 (excluding connections establishing) 


0000030000000000000000000N11/'0e0 
000000000000000000000000000simple- 
updatef]select-only[]000000000208000000 
00000000000 


[postgres@pghost2 -1$ /usr/pgsql-10/bin/pgbench -b simple- 
update@2 -b select-only@8 -b tpcbgö -h pghostl -p 1921 -U 
pguser mydb 
starting vacuum...end. 
transaction type: multiple scripts 
scaling factor: 100 
guery mode: simple 
number of clients: 1 
number of threads: 1 
number of transactions per client: 10 
number of transactions actually processed: 10/10 
latency average = 0.617 ms 
tps = 1621.779592 (including connections establishing) 
tps = 1753.156910 (excluding connections establishing) 
SQL script 1: «builtin: TPC-B (sort of)» 
- weight: 0 (targets 0.05 of total) 


- 0 transactions (0.05 of total, tps = 0.000000) 
- latency average = -nan ms 
- latency stddev = -nan ms 
SQL script 2: «builtin: select only» 
- weight: 8 (targets 80.0% of total) 
- 9 transactions (90.0% of total, tps = 1459.601633) 
- latency average = 0.439 ms 
- latency stddev = 0.137 ms 
SQL script 3: <builtin: simple update> 
- weight: 2 (targets 20.0% of total) 
- 1 transactions (10.0% of total, tps = 162.177959) 
- latency average = 1.738 ms 
- latency stddev = 0.000 ms 


KONNEN 
000000000000000000000tpcb-like0Otpcbl 
OOtlsimplel]select[10s1100000000s400000000 
si0lse(1000000000 


ambiguous builtin name: 2 builtin scripts found for prefix 
"s" 


-b simple-update[][][]L]-N[]--skip-some- 
updateslilLL-b select-oniyllllL-SU--select- 
only(10000000000000000000000000000000 
DİNİNİN 


LİLLİ LİL İ İLİLİLİLİL LL LL 
0000000000000000000000000000TPS0000 
LİLİLİLİLİL İİ İLİLİLİLİLİLİL İİİ İİLİL İ İLİLİLİLİYİLİL? 


11.2.3 DDT 


LLİLipgbenchi VT UI TTT UI UI UI 
ULILLLLLILULLLILULULIULULULULIULLLULIULLLUU 
pgbenchLILLULLLDLLLLLLLLLDUDLLDLULLLLI 
LİLİLİTİLİLİLİTİLİLİİİİ 


1.00000 
0000004 


CREATE TABLE tbl 


id SERIAL PRIMARY KEY, 
ival 


2.0000000 
IpgbenchLILLLIL-TULLILLULLLILULLLLUL 


[postgres@pghost2 -]$ echo "SELECT id,ival FROM tbl ORDER BY 
id DESC LIMIT 10," > bench script for select.sql 
[postgres@pghost2 -1$ /usr/pgsgl-10/bin/pgbench -f 

bench script for select.sql -h pghost1 -p 1921 -U pguser 
mydb 

transaction type: bench script for select.sql 


tps = 3448.671865 (including connections establishing) 
tps = 4097.559616 (excluding connections establishing) 


EİN İİ 
000000esg1000000000000000000000 
pgbench(10100000000000 


sleep numbertfus|ms]|s]000000000000 
O000000U0000000000000000000000 


(set varname expression[]00000000000 
000000000000000000pgb6ench0000000000 
0000000000000000000randomf]int[int0000 


00000000000tblO0Oiva100000000000000 
UU 


an -1$ cat bench script for insert.sql 
\sleep 500 m 

\set ival za daniel, 100000) 

INSERT INTO tbl(ival) VALUES (:ival); 


LHpgbenchD i pb m p CET 


[postgres@pghost2 ~]$ /usr/pgsql-10/bin/pgbench -f 

bench script for insert.sql -h pghostl -p 1921 -U pguser 
mydb 

starting vacuum...end. 

transaction type: bench script for insert.sql 


latency average - 501.291 ms 
number of transactions actually processed: 14846 


ULILIULILULIULUI 


mydb=# SELECT COUNT(*) FROM tbl; 
ount 


(1 row 
mydb=# SELECT id,ival FROM tbl ORDER BY id DESC LIMIT 3; 
i İ iva 


14846 | 95018 

14845 1 88153 

14844 | 21896 
(3 rovs) 


O00OINSERT0000000000001484600000 
pgbench[]0000000000000latency averagel| 
00500000000000148460000 


0000000000000-0000000e000000000 
LİLİLİL İLİL İT İLİLİL İLİL İİİ İLL İT İLL İT İLİ İİTİLİLİLİLİLİLİLİLİLİLİ 
00000000000000030000000001000000000 
LİLİLİ İLİLİ İT İLİLİL LİLİT İLİLİLİLİLİLİL? 


[postgres@pghost2 -]$ /usr/pgsgl-10/bin/pgbench -T 60 -f 
bench script for insert.sqlg3 -f 

bench script for insert.sgla10 -h pghost1 -p 1921 -U pguser 
mydb 

starting vacuum. . .end. 

transaction type: multiple scripts 

scaling factor: 1 

query mode: simple 

number of clients: 1 

number of threads: 1 


duration: 60 s 
number of transactions actually processed: 176523 
latency average = 0.340 ms 
tps = 2942.048332 (including connections establishing) 
tps = 2942.071422 (excluding connections establishing) 
SQL script 1: bench script for insert.sql 

- weight: 3 (targets 23.1% of total) 

- 40921 transactions (23.2% of total, tps = 682.016280) 

- latency average = 0.340 ms 

- latency stddev = 0.035 ms 
SQL script 2: bench script for insert.sql 

- weight: 10 (targets 76.9% of total) 

- 135602 transactions (76.8% of total, tps = 
2260.032052) 

- latency average = 0.340 ms 

- latency stddev = 0.038 ms 


11.2.4 D 


1.0000000000000 


-CLİLİLİLİ, İLİLİLİLİ İT TTİLİL İİ İLİ LİL İLİLİLİLİLİL oo 
0110-cOOOOODOOOOOOOOOOOÖOOOOOOOOOOOODU 
LİLİLİLİLİ İLİLİLİL İİ İLİLİLİLİL İLİLİLİLİ İLİLİLİLİLİLİLİ 


0000400000000000 


[postgres@pghost2 -]$ /usr/pgsgl-10/bin/pgbench -c 4 -h 
pghost1 -p 1921 -U pguser mydb 


number of clients: 4 
latency average = 4.826 ms 


tps = 828.781956 (including connections establishing) 
tps = 894.930906 (excluding connections establishing) 


LİLİLİL LİL İ İLİLİL İLİLİLİTİLİLİ 


[postgres@pghost2 -]$ /usr/pgsgl-10/bin/pgbench -c 4 -C -h 
pghost1 -p 1921 -U pguser mydb 


number of clients: 4 
latency average = 19.627 ms 


tps = 203.797152 (including connections establishing) 
tps = 256.799857 (excluding connections establishing) 


000000CPUu00000000000-00000000000 
LİLİLİTİLİLİLİTİTİ 
2.1100000000 

LİLİLİLİLİ İLİLİLİLİ İLİLİLİLİLİLİLİLİ 


-T secondsij—time—secondsr IEEE 
0000000000100000000000000-T 3600000 


--t transactions[]-- 
transactions=transactions[]000000000000 
00000000000000000001000 


010000000000000000000000000000000 
00000000 00U 


000000000000000pgbench(0000000000 


[postgres@pghost2 -1$ /usr/pgsql-10/bin/pgbench -c 4 -h 
pghost1 -p 1921 -U pguser mydb 


number of clients: 4 


number of transactions actually processed: 40/40 


LILILILILILI41 OO 
EÇ KO 


3.010000000000 


00-ROOOOOOOOOOOODOOTPSOOOOOOOODA 
LİLİLİLİLİ İLİLİLİL İT İLİLİLİLİ İLİ İLİLİLİLİİLİLİ 


4.TILLILLILLULLUL 


ILLI IUULLLULLLULLLULULLULULULLULULULUU 
ULILLLLLILU 


mi. -1$ /usr/pgsql-10/bin/pgbench -T 10 -L 1 - 
-f bench script for select.sqle3 -f 

us Script for update.sql@10 -h pghost1 -p 1921 -U pguser 

mydb 


number of transactions actually processed: 129234 
number of transactions above the 1.0 ms latency limit: 2226 


(1.722 5) 


00000000000001000000002226000000 
00000001. 722761 


>.0000 
pgbenchl]0100000000000000 
00-d000000debugi]000000000 


00-P0000000000000000000000002000 
LİLİLİTİLİLİTİTLİLİİLİ 


7:7: -1$ /usr/pgsql- 7: -P 2 -T 7200 
c 8 bench script for select.sgle10 - 

Mela 65: for update.sqlg3 -h pghost1 -p 1971 -U pguser 

mydb 


progress: 2.0 s, 20448.0 tps, lat 0.390 ms stddev 0.160 


progress: 8.0 s, 25129.4 tps, lat 0.318 ms stddev 0.108 
progress: 10.0 s, 25064.1 tps, lat 0.319 ms stddev 0.116 


-10--1og(10000000000000000 
[]pgbench log.” 100000000000-000000000 
000000000°pgbench log.n.m*00000000N0 
IL UpgbenchiIPIDUMILILLLLULULLLI 


pgbench 1og[]00000000000000000000000-- 
log-prefix prefix name[]00000 


[postgres@pghost2 -]$ /usr/pgsql- 10/bin/pgbench -T 10 -l -- 
log-prefix-custom -c 6 -j 2 -f bench script for insert.sql@3 
-f bench script for insert.sql@10 -h pghostl -p 1921 -U 
pguser mydb 


ILLLLLLILIDOi pg bench DUT 
custom.151940[]custom2.151940.2000000 


LİLİLİİLİL İİ İTLİLİLİLİLİLİL? 


client id transaction no time script no time epoch time us [ 
schedule lag | 

5 17 1294 1 1515153407 106478 

4 15 322 0 1515152900 291756 

3 7 357 0 1515152900 291768 


4 16 334 0 1515152900 292090 


OOclient idi HOHO transaction no[] 
000000tme0000000000000000000000000 
OOscript no(]0000000000000 
time epoch/time us(]00Unix000000000000 
0000000000000000000000000000000IS0 
2601(1000000000000000000000000000000 
LLLLLLLULLU 


11.3 [ID 


LİLİLİL LİL İ İLİLİL İLİLİL İT İLİLİL İT İLİL İT İLİL İ İLİLİLİLİLİLİLİLİ 
ULULLLLLLLLLLULLLULLULLLLULUPostgreSQLII 
00000pgbench(0000000000pgbench0 00000 
00000000000000000000000pgbench0000 
pgbench[]1000000000000000000000000000 
LİLİLİLİLİLİLİLİLİTİLİ 


0120 DICHT 


PostgreSOL[1(19.0000000000000000000 
[Streaming Replication[0010000000000000 
(10000000000000000000000000000000000 
pghost1000000PostgreS0oL0000000000000 
00000000000000000000pghost2000000000 
PostgreSOL(0000000pghost1000000000 
[Primary Database[]Master[][]pghost2[][]L]L] 
000000Standby Databaser[]Slave[]|]pghost1 
000000pghost2(10000000000000000000000 
10000000000000000000000000000000000 
10000000000000000000000000 


0000000000000Logical Replication OUD 

LLLLLLLLULLLLLULLLLLLLLLLLULLLILLLLLLLU 
ILLLLLLLULLLLLULLULLLLLLLILLULLLILLULLILLILU 
ULELLUULLULUPostgreSQLİITİLPostgreSQL10T11 
0000000000000000000000000000Slony-I[ 
Londiste[]pglogical[]|]nRostgreSOL LO 
00000000000000PostgreSOL 10000000000 
21000000000000000 


WAL[]Write-Ahead Logging[]LILILILILILTLTETL] 
000000000000000000000000UWALJOOOODU 


LİLİLİLİLİLİLİLİ İLİ İLİİLİ LİLİT WAL OOo 
LİLİL İL İLİ İ İLİLİL İLİLİL İT İLİLİL İT İLL İİ İLİL İTİ İLİLİLİLİLİLİLİLİLİİ 
UWALI Tİ TİLLİ İLİ TİL LİLİLİLİVVALI OOOO 
UWALI TİTTİLTİVVALI TIGE 


LİLİLİLİLİL İ İLİLİLİLİLİLİTİLİLİ 


TİLİLİLLİLİLİ İTİ İTİL WALIO 
LİLİLLİLİLİLİLİVVALI Tİ TİLİLİLLİLİLİLİLİLİLİLLİLVVALI TU 
LİLİLİLİLİLİLİLİ İL İİİ İT İTİL TTİTİVVALI LILULLLLILLILLL 
DUDHOWALTDUOWAL TUB 
HUOO WALI HOOD M EEIDEIDUDUDUDUDU 
LİLİLİLİLİLİLİLİLİL WALI HOHO 


'LLIULILUPostgreSQLILLILLILULILULLLULU 
LİLİLİTİLİLİLİLİLİLİ 


'TUULODDLUNUNUNULULU LU uu un 
İLİN DA D TTTİLİİLİLİLİLİLİ 


Lİ 
BİNİN 


100000PostgresoL(00000000000000 
PostgreSQL] 


LLILLULLLLLILILULLLIULILILULLILIULILLULLILIUI 
0000000000000000000000000Delayed 
Standbys()0000000000Ouorum Commit] 
01000000000000000 000 


12.1 [HD 


LİLİLİLİLİLİL İL LİL İLİT İ İTİLİLİT İİ TT İLİLİLİLİ LİL İLLLİYİ 
LİLİLİLİLİLİ TT TİL İLİLİLİLİLİVVA H TLLİLLİLLİLİİVVALI TT 
a ee 


ULLLLULEİPostgreSQLITİLLUELLELLULLELLLİLİ 
LİLİLİLİLİLİİ İLİLİLİLİL UU 
pg basebackup[1000000000000000000000 
LİLİLİLİLİL İL İİLİLİLİL İ İT İLİLİLİLİLİ İLİTİLİLİLİ 


0000000000000000012-10 


[12-1 0000000 





OO0pghost107000pghost2700000000000 
LİLİLİLİLİLİLİİİLİTİLİLİLİ 


12.1.1 00000000000000 


OOPostgresoL1001000000000000000 
PostgreSOL(000000000000000pghost1[) 
pghost2[)0000PostgreSOLI) 


hk Opghost10pghost2[101000000000000000 


# groupadd postgres 

# useradd postgres -g postgres 

# passwd postgres 

# mkdir -p /database/pg10/pg root 

# mkdir -p /database/pg10/pg tbs 

# chown -R postgres:postgres /database/pg10 


/database/pg10/pg root(]00000000000 
OO/database/pg10/pg tbs(]000000000000 


Lillpostgresi | (LULU 
LU/home/postgres/.bash profilellLLİLLLULLL 


export PGPORT=1921 

export PGUSER=postgres 

export PGDATA=/database/pg10/pg root 
export LANG=en US.utf8 

export PGHOME=/opt/pgsql 

export 

LD LIBRARY PATH-$PGHOME/Llib:/lib64:/usr/lib64:/usr/local/lib 
64:/lib:/usr/lib:/usr/local/lib 

export PATH=$PGHOME/bin:$PATH: . 

export MANPATH=$PGHOME/share/man : $MANPATH 
alias rm='rm -i" 

alias ll='ls -Ih' 


000000000000000000 
00000PostgreSOLO00000000 


# tar jxvf postgresql-10.0.tar.bz2 
# cd postgresql-10.0 
# ./configure --prefix-/opt/pgsql 10.0 --with-pgport-1921 


configure[]000000000zlibreadline(]000 
configure[]0000000000000yum install TT 
UULLULULLELLLLzliblireadlineliLLILILLLLL 


# yum install zlib readline 


LİLİLİLİLİLİL İT İLİLİLİLİYİLİ 


# gmake world 
# gmake install-world 


gmake world[110000000000000000000 
Hong make HHH make world 
gmake[]00000000000gmake install-vvorldilu 
uHüPostgreSQLITİLUL/opt/pgsql 10.0000 
H/opt/pgsql 10.0/shareTLULLEL/docELLELL 
H/opt/pgsql 10.0/share/extension(]0000000 


ULIULLILLILULLLULLLLULULLLULLPostgreSQLIILI 
00000000gmake world WITT 


PostgreSQLUUUUUpgsq!_10.0Q0000000 
LİLİLİLİLİLİLİ İTİL 


# ln -s /opt/pgsql 10.0 /opt/pgsql 


LLILL PostgreSQLI TTT root! 0000000 
000000000000000postgrest000eghost1000 
postgres[]00100Ninitdb(11000000000000 


$ initdb -D /database/pg10/pg root -E UTF8 --locale=C -U 
postgres -W 


0000000000/database/pg10/pg. root TU 
00000000000000$PGDATA/postgresg].conf[] 
0000000 


wal level = replica # minimal, replica, or 
logical 

archive mode = on # enables archiving; off, 
on, or always 

archive command = '/bin/date' # command to use to archive 
a logfile segment 

max wal senders = 10 # max number of walsender 
processes 

wal keep segments = 512 # in logfile segments, 16MB 


each; 0 disables 
hot standby = on 


0000postgresg!.conf100000000000000 
0000000 


wal level] 000WALOO0000000000 
minimalfjreplicafjlogicalEHEEEEminimalEE 
WALI TTLLİLİELLİİLLİLİLDLLLİLİLİLİLVVALI TİTTLİL 
LILILILIILIDLILILIreplicalILLİVVALI TiLlminimall Tili 
ULULULLLVVALI TİELLİLİLİLİULLİLİLİLİLLLLVVALII 
OOlogical[]00WALO0000000000000000010000 
0000000000000000000000000OWALtireplica 
OOOOOWALOOOOOminimal[(00000logical1000 
OWALOOOOOreplica(]1000000000000replicaf]f) 
Ti HP 


“archive modef]0010000000eff100000 
00on000000000archive. comman aiii iti 
1777700 0... 

on 


“archive command ITLLLVVALI TULEULLLU 
WALLO0000000000000000000000000000000 
LILILILILILILILILILILILILILILILILILILILILİLİLİLİLİLİLİLIL 
[0/bin/date[]00000000000000000000001300 
OOOO 


“max wal senders HOHO WALIO 
0000pg. basebackupliLLULLLULULULLLELLLLİ 
WALODOOOOOOOOOOmax. connectionstILILILILILILI 
00100000000000000000000000WALGDOOOO 


‘wal keep segments[]00000p9. wala 
HOOD WALII WALI 
ILLLLLLLULLLULLLLLLLLLLLLLLLLLLLLLLLLU 
ILLLLLULLLLLLLLULLLLLLLLLULLLLLLULLWALII 
HUT6MBİEULLULUULLU--vvith-vval-segsizelllİLLVVAL 
LLLLELLLpg wal000000000 
wal keep segments[][][] x 16MBİTLLU 
512x16MB-“SGBİITLLULLUpg. wa! HOHO WALIO 
LILİLİLİLİLİLİTİİTİLİL? 


“hot standby(1000000000000000000000 
ILIULLILLILULLULULLULLIUULLULLULLUSQLULULLUU 
LİLİLİLİLİLİL İT İLİLİLİ CIEL] nr 


00000000000000postgresg|.conf1100000 
000000000000postgresg!.conf]00000000 


TU Togo ba con TTT TTT 


# replication privilege. 
host replication repuser 192.168.28.74/32 
md5 


host replication repuser 192.168.28.75/32 
md5 


000000000p9. hba.coniffTİi İİLİLİLİLİLLLİLİLL İ 
00000000000000000000000000000000000 
000000000000p9. hba.conf)100000 


O0pghost10000000000 


[postgresapghostl -1$ pg ctl start 


LLLLLLpostgrestILILILILILILLIILLLULI 
repuser JLILILILIOOLIOREPLICATIONIEELOGINI 


0000000 


CREATE USER repuser 
REPLICATION 


CONNECTION LIMIT 5 
ENCRYPTED PASSWORD 're12a345'; 


00000000000000000 


0100000000000000000000000000000000 
0000000000000000O0postgres]0000000000 


postgres=# SELECT pg start backup('francs bk1'); 
pg start backup 


0/4000060 
(1 row 


pg start backup[]000000000000000000 
00000000000000000pghost2000000 


$ tar czvf pg root.tar.gz pg root --exclude=pg root/pg wal 
$ scp pg root.tar.gz postgresg192.168.28.75:/database/pg10 


pg. wal)00000000000p9. wal000000000 
000000000000000000000000000000000000 
(pg. wal]000000000000000e9. roott1000000 
LİLİLİLİLİLİL İİ İLİLİLİL İL TİTİLİLİ 


O00pghost20000000000 


$ tar xvf pg root.tar.gz 


LİLİLİLİLİLİL İİ İTİL İLİLİ İT İTİLİLİLİLİİLİ 


postgres=# SELECT pg stop backup(), 
NOTICE: pg stop backup complete, all required WAL segments 
have been archived 
pg stop backup 
0/2000130 
(1 row) 


LİLİLİLİLİ İT İLİLİL İLİL İL İLİLİLİL İİ İLİTLİLİLİL İL İT İLİLİLİLİLİLİ 
pghost2[] D ]recovery.confETDELIDUDDU DD D 
000000000000000$ PGDATA0000000000000 
00000000000000$PGDATA00000000 


$ cp $PGHOME/share/recovery.conf.sample 
$PGDATA/ recovery.conf 


[]recovery.conf[]ULILILILILIL] 


recovery target timeline - 'latest' 

standby mode - on 

primary conninfo = 'host-192.168.28.74 port=1921 
user-repuser' 


"recovery target meine ITT HI! 
Dtimeline UD BH D BD p pn pa i Hi d C 
latest[/1000000000000000000000000000 
latest[/1000000000000000000 


‘standby modef]0000000000000000000 
he 


primary. conninfo[]0000000000000000 
U0! PLLILLILLIULILLIILIIUIDUIDULIULUULULULL MIN MIN 
ILLLLLLLULULLULULLLLL-/-pgpasslILLU 


ILl—-/.pgpasslILILLILLILLILLI 


[postgres@pghost2 -1$ touch .pgpass 
[postgres@pghost2 -1$ chmod 0600 .pgpass 


pgpass[10000000000000000000 006001] 
LİLİLİLİİ.pgpassi İTİL İLİTİLİİTİİ 


192.168.28.74:1921:replication: repuser: re12a345 
192.168.28.75:1921:replication: repuser: re12a345 


.pgpassi İİ İTİ d p PO EIC ICE ICE TL 
LİLİLİLİLİLİLİLİLİL TU firepuseriTTTTİTİİTİİ İTİL 
LLLLLpghost2TİLLİLİLİLİLİLİİLİLİLİİ 


$ pg ctl start 


LİLİLİLİİLİ İT TTİLİTİLİLİLİUİLİVVALI OOOO 
HII EMİ EEN 


postgres 28575 28475 0 16:41 ? 00:00:00 postgres: 
wal sender process repuser 192.168.28.75(57805) streaming 
0/3025000 


LİLİLİLİLİLİVVALI TİLİTİLİLLİLLİL 


postgres 15449 15331 0 16:41 ? 00:00:00 postgres: 
wal receiver process streaming 0/301FC68 


LİLİLİLİLİLİİ İT İLİ İLİL İİ İTİLİLİLİLİ İTİİLİLİ 


postgres=# CREATE TABLE test sr(id int4); 
CREATE TABLE 

5:7: INSERT INTO test sr VALUES (1), 
INSERT 0 1 


İİİ 


postgres-£ SELECT * FROM test sr; 
id 


mü 
(1 rov) 


000000000000000000000000000000000 
[]postgresql.conf[]hot standby HHH nga 
10000000000000000000000000 


hot standby = on # "off" disallows 
gueries during recovery 


00000000off100psg100000000000000 


[postgres@pghost2 -1$ psql postgres postgres 
psql: FATAL: the database system is starting up 


0000000000000000000000000000000 


LİLİLİLİLİLİL İL LİL İLİL İT İLİLİLİLİL İLİ İLİLİLİL İİ İLİLİLİLİLİLİLİLİ 
LİLİLİLİLİ. İT İT İLİ İLİ İİ İTİLİT LİLİT İTİLİLİLİLİ 
E DATA/pg, log[1000000000000000000000 


12.1.2 [pg basebackupl]000000 


LİLİLİLİLİ İLİLİLİL İİT İT İLİLİLİLİ İLİLİLİL İL İL İT İLİLİLİLİLİLİ 
pg basebackupliLLILILLILILLILILIILILLILILLILILLILI 
LİLİLİLİLİLİİ İTİLİLİLİLİ İTİLİLİLİLİ 


l[]pg start backup[]'francs bk1'T[][] 
2000000$PGDATAO00000000000000 
3Upg stop backup] 


000000000000000PostgreSOoLO0O0000 
pg basebackup[]0000000000000000000000 
(100000000000000000000000000000000000 
000069. start backupliLLipg stop backup] 
000000000000000000000p9. basebackupll 


m 


pg. basebackup[]00000000000000 
REPLICATMONYULULMAX wal sendersi NULL 


Togo basebackuplLiLLLLULULLULVVALI TİLLLLLLİ 
LILILILIpg basebackup[1010000000000000 
pghost2[]100000000000000000000000 

pg basebackup[]00000000000pghost20000 
0000000000000000000000000000 


$ pg ctl stop -m fast 

waiting for server to shut down.... done 
server stopped 

$ rm -rf /database/pg10/pg root 

$ rm -rf /database/pg10/pg tbs 


OoOoOpghost2[]0pg. basebackup[11000000 
0000000 


$ pg basebackup ki a E root -Fp -Xs -v -P -h 
192.168.28.74 -p 1 

-U repuser 
pg basebackup: initiating base backup, waiting for 
checkpoint to complete 
pg basebackup: checkpoint completed 
pg basebackup: write-ahead log start point: 1/B9000028 on 
timeline 1 
pg basebackup: starting background WAL receiver 
7791508/7791508 kB (100%), 2/2 tablespaces 
pg basebackup: write-ahead log end point: 1/B90039E0 
pg basebackup: waiting for background process to finish 


streaming ... 
pg basebackup: base backup completed 


000000000pg. basebackupl]0000000000 
checkpoint10000000000000000000000000 
$PGDATAO00000000000000000000 
pg. basebackup[]00000000 


--D000000000000000000000000000000 
000000/database/pg10/pg root II 


-FLLULpg basebackup 00000000000 
000000pOplain0000totar1000p0plain000000 
LİLİLİLİLİLİL İT İİ İLİLİ İT İLİLİL İLİL ODD 
U$PGDATATIILILLILILLILILLILILLILILLILILLILtlitarlili 
LİLİLİLİLİLİLİLİLİİ ta İLİLİLİLİ İLİLİLİL İTİL İTİLİLİLİİ 
mE" rLİLİLİİLLİLLİLİLLİLold rar WT OIDIT ITT 


--XLILIILILILILILILIILILLLİVVALI TTTELLLİLİTİLİLL 
LELLULULUL(UUTLfTetchilLisListreamliLifLlifetchiLlL 
WALD00000000000000000000000 
wal keep segments[[000000000000000000 
OWALD000000000000000000000000000000 
00000f0fetch0000000000000000WALOOOO0O0s 
Iistreami ILILILILILLLINLIILLILLULOIWALIILILUULIULILI 
ULLULELVVALI TTİTLLLİLLİLİULVVALI ILUIIIULILILILUUI 


LLiLHfetchiİLiUULLİULİVVALI İLİLİLLİLİLİLİLİLİLİLİLİLİİ 
LİLİLİLİLİLİİ İT İLİLİLİLİ İT İLİLİLİLİLİ İTİTİLİLİ 


-v000000verbosef]00000000000000000 
LİLİLİLİLİLİL İLİLİL LİLİT İLİLİLİL İL İTİTİLİLİ 


--POOODOOOOOOOOOOOOOÖOOOOOOOGA 
pg basebackup[11000000000000000000000 
0000000 0000000000000U 


-h0-p0-V0000000000000000000000 
pg basebackupf]00000000000000000 


https://www.postgresgl.org/docs/10/static/a 
pp-pgbasebackup.html (| 


pg basebackup[]10000000000 


recovery.conf(]000000000000000000000000 
0[$PGDATA0000000000 


$ cp -/recovery.conf $PGDATA 


O00pghost200000000000 


$ pg ctl start 


LİLİLİLİLİLİL İTİ İT İVVALI TİLİLİLİLLİLLİLLİLLİLLİVVAL 
LİLİLİLİLİLİLİLİLİLİLİLİ İTİTİ 


12.1.3 (00000000 


00000000000000p9. stat replication UD 
ILisvnc statel ILILLLLIULILUULLIULLU 


postgres=# SELECT 
usename ,application name ,client addr,sync state 
FROM pg stat replication , 
usename | application name | client addr | sync state 


m mumu mx sessie foes See oe p Ho a ə o m ım m GU Emme mee es 
repuser | valreceiver | 192.168.28.75 | async 
(1 row 


pg stat replicationl IHLLLLUVVALI TİLLUL 
HODHI WALIO 
sync state[][][|sync state 10000000 

-asynclİTTİTTİTTTİTİTİ? 


potential171100000000000000000000000 
LİLİLİLİLİL İLİ İLİLİLİL İLİ İTİLİLİ 


sync DEED TE TCI] 


quorum DUO PostgreSQL 10D ETUDD DD 
77 standbys[D n p pp dp CL 


ULLLUUsync, statef İLİ İlasyncl ibi TI 
0000000 


12.2 00000 


ULLLILLULLLLULLLLULLLULLULULLLULULWALLUL 
ULLILLLIULILULILULLUULULULULLILLULINULILULIULLU 
LİLİLİLİLİLİLİLİL İL İTİLİLİLİ İTİ İTİL WAL Ooo 
VVALTLİLLİLLİLİLİLİLİLİL İİ LİTİİİLİLİ 


LİLİLİLİLİLİLİLİL İLİ LİLİT İLİ LİLLİLİLİVVALI TTT 
LİLLİ İLİL İT İLİLİL İLİLİL İT LTD TETTE TL TTL TL TTL 
ULLLLLULULULUWAL ILLLULULULULLLULULLLLLLU 
LİLİLİLİLİL İİ İTİTİLİTİLİLİL HUUU LULU 


00000000000000000000000000000000 
00000000000postgresg!.conff] 
recovery.conf(1100000000000000 


12.2.1 synchronous commit III 


LİLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİ 


synchronous commitliu 
synchronous_commitQQQUUU000000000000 
İİ 


synchronous commit 
postgresg].conf[0100WALO00000000000000 


LILILILILILILLILILIVVALI HOHO 
Hüonllofffilocal remote appiyli 
remote write[1107000000000000000000000 
0100000000000000000000000 00 


LİLİLİTİLİLİLİTİİ 


ON LİL LİL İLİLİLİLİLİLİVVALI TİTVVAL BUFFERT] 
DUWALTUDUDUO nid d p WAL 
WALDEIDUDUDUOUOUDUDHn Ba p bp OCC 
DU 


“OffTİLİLİLToffT HOHO WAL BUFFER 
UA UO UU of TTT DT UI 
LİLLİ İLİL İT İLİLİİ İLİLİLİLİLİLİLİT TL TDI TTL TTL CIL TL TTL] 
EC İİ 
000000000000000000000oftt 


local[]local1110100on(00000000000000 
WALDO 


LİLİLİTİLİİLİTİLİ 


remote write[]11000000000000000000 
OOODOWALJOOODOOOOODOOOOOOOOOOOOHOOODU 
LİLİLİLİLİLİLİLİL İL TLİ İLİ LİL LİTİLİ LİLİVVALI OOO 
LİLİLİLİLİLİLİLİLİL İT İİTİLİTİVVALI TTİLTİLİLİLİVVALI TİLLİ 


OOOOOOWALOOOOOOOOremote vvritelllliLi 
WALDEIDUDUUWALDOBOUDUDUDHDUDUDUDUDU 
LİLİLİVVALI IDLULLULULULULULUL 


ONLILLIVoNLIILIULILLIULULILLILULULULILULULLIU 
ULWALDLDLLLUWALILILLULLULULLLLULULULU 
oNLILLLIWALI LILLILLL WALL ILLIDLILLILLULLUIULILLI 
UWALI IDLLILULLULLLLLULLULLULLULULULULULU 


remote apply(]0000000000000000000 
ULLLLLULLUWALILIUWALI ILULLULLULULULLULLLUU 
000000000000remote. apply n Dn WALL T 
LİLİLİLVVALI TİTTTİ OO UA 
WALDEIDUDUDUOHOUDUDHODUDUDUDUDUDU 


12.2.2 (1010000 
LLlrecovery.conffILİİLİLİİLİLİLİLLİİLLİ 


primary conninfo = 'host-192.168.28.74 port=1921 
user-repuser application name-node2' 


primary conninfo[JL]LI[] 
application name[j][]application name 
0000000000postgresg|.confl] 


synchronous standby names[]000000 
application name UI ilinede2ar[] 


UULpostgresql.confTTULLLLULLLİLLLULULULL 
0000000000 


synchronous commit = on] remote apply 
synchronous standby names = 'node2' 


wal levellTfİTTTLİLLİLLİELLLLLİreplicafll 
logicalliLıLi 


‘synchronous commitl1LLLonlLi 
remote apply(]00000on0000000000WALI 
LIE] 


‘synchronous standby namesf]000000 


10000000000000000000000000000000000 
Oonode2[]0000000000recovery.conff]00 
primary conninfo[J[][]application name 


00000 
01000000000000 0000000 


[postgresapghostl -]$ pg ctl reload 
server signaled 


wal level(0000000000000 
synchronous commitli 
synchronous standby names[]0000000000 
000000000p9. CH reload[]000000000000000 
ie EAA 


ULİLLLİrecovery.conffİİELLLLLpghost2 
LİLİLİTİLİLİTİTİLİLİİİİ 


[postgres@pghost2 -]$ pg ctl restart -m —.. 
vaiting for server to shut dovn. O 
server stopped 


LİLİLİLİLİLİLİLİLİLİLİVVALI TUDUDUDUOUDUWALT] 
LİLİLİİLİLİ İT İTİLİLİLİLİ İ İLİ TE TETETLTL] 


LİLİLİL İLİ İİ İLİLİLİLİLİLİLİLİ 


postgres-£ SELECT 
usename,application name,client addr,sync state 
FROM pg stat replication b 
usename İ application name İ client addr İ sync state 
repuser 1 node2 1 192.168.28.75 1 Sync 
(1 row 


lpg stat replication[j[][|]sync state] 
ILLL svnclilUsvnelILLILILILLLLULLLLILLILILILILLIL 
LLILLULLLLLLLLUU 


12.2.3 run 


LİLİLİLİLİ İLİL İL İLİ İLİLİL İLİ İLİLİLİLİLİLİLİLİLİLİLİLİLİ 
WALININUNULULUNULU NU ULU uu uu 
ULILLILULLULLULLLLULLULLULULLULULLU TİL” BULIULI 
İİİ 
000000000000000000pghost1000000000 
pghost2 00000000000 


LİLİLİİLİL İİLİL İ İLİ İTİTLİLİLİLİLİ 


[postgres@pghost2 -1$ pg ctl stop -m fast 
vaiting for server to shut dovn.... done 
server stopped 


LİLİLİLİLİL İİ İLİLİLİLİLİL İT İTİL İTİL) 


postgres-£ SELECT * FROM test sr LIMIT 1, 
id 


a 
(1 row) 


LİLİLİL LİL İ İLİ LL LL 
LİLİLİL İLİL İ İLİLİL İLİLİLİTİLİLİL İYLİ? 


postgres=# INSERT INTO test sr(id) VALUES (5), 
- LLLLLLLLLUU 


ILULLLINSERTULULLLLLLLLULLLULULULLU 
ULLILLLIULILULILULIUULULLULLLILULILULILULILLLU 
ULLLLLULULULLUWALILULULULULLULLULULLLLILLU 
AE MEE 


LİLİLİL LİL İ TE IBI İT İLİLİLİ TUTİ İLİL İT İLİLİLİLİLİLİLİLİ 
00000000000000PostgreS0L10000000000 
LİLLİ İLİL İT İLİ İLİLİLİT LİLLİ İLL İT İLİ İİLİLİLİLİLİLİLİLİLİLİ) 
LİLLİ İLİL İİ İLİLİ İLİL İL İT İLİLİL İT İLİ İT İLİL İİLİLİLİLİLİLİLİLİLİİ 
12.710000000000000 


12.3 IDDIE 


OOPostgreSoL110000000000000000000 
000000000000000000000000000000000000 
000000000000000000000000000000000 000 
LİLİLİLİLİ İL İLİLİL İİ UU İLİLİLİL ODO 
pgbenchIILILELLL4TİİLCPULSGEBİİİLLİİLL 


000000postgresg!.conf111000000 


wal level = replica % minimal, replica, or 
logical 
synchronous commit = off # synchronization level; 


00000000postgresg!.conf100000000 


wal level = replica # minimal, replica, or 
logical 

synchronous commit = off # synchronization level; 
wal keep segments = 512 # in logfile segments, 16MB 


each; 0 disables 


00000000postgresg!.conf1010000000 


wal level = replica # minimal, replica, or logical 
synchronous commit = on # synchronization level; 
synchronous standby names = 'node2' # standby servers 


that provide sync rep 


wal keep segments = 512 # in logfile segments, 16MB 
each, 0 disables 


LL LA Ua 
postgresql.confTLlLlipostgresql.confiLiLiiLi 
LIE] 


12.3.1 (00000 


LİLİLİLİLİL İL İL LİL İLİL İT İLİLİLİL İL İT İLİLİLİLİLİL İLİLİL İTİLİYİ) 
a EE 


postgres=# CREATE TABLE test per1( 
id int4, 
name text, 
create time timestamp(0) vithout time zone default 
clock timestamp( )), 
CREATE TABLE 
postgres=# INSERT INTO test perl(id,name) 
SELECT n,n||' perl’ 
FROM generate series(1,10000000) n; 
INSERT 0 10000000 


LİLİLİLİLİLİL İİ İLİLİLİL İLİ TİLLİ 


postgres=# ALTER TABLE test perl ADD PRIMARY KEY(id), 
ALTER TABLE 

postgres=# ANALYZE test perl; 

ANALYZE 


ER a LTTTLLLLİselect oer) sol 


\set v id random(1,10000000) 


SELECT name FROM test perl WHERE id-:v id; 


TUN id[)10100000000000000000000000 
test per10000000000000204080160TPSO00 
pgbench[] mai 


pgbench -c 2 -T 120 -d postgres -U postgres -n N -M prepared 
25:81 & 


pgbench -c 4 -T 120 -d postgres -U postgres -n N -M prepared 
-f select perl.sql > select A. out 2961 & 

pgbench -c 8 -T 120 -d postgres -U postgres -n N -M prepared 
-f select perl.sql > select 8.out 2961 & 

pgbench -c 16 -T 120 -d postgres -U postgres -n N -M 

prepared -f select perl.sql > select 16.out 2>81 6 


O00pgbench0000012000-MIOrepared[0 
[prepared statements[]-n[ OOO VACUUM 
0000pgbench0000000000000000000000000 
000000000000012-2000 


[12-2  00000000000000000000 


bal 


BRB (TPS) 


si £ (TPS) 


ät 2 +] (TPS) 





16659 





19966 


19622 





18193 





00000000000000000012-1000 
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10000 - 


5000 - 
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DECK 





012-1 HUA 


O0000000000000400000Ö0000TPUODU 
00000002PUU00040000000008016000000 
0000000000000000000004000000000OOO0A 
000000000000005%10000000000000000000 
LİLİLİLİLİLİLİİLİLİLİLİ İTİLİLİLİLİLİLİLİ 


00 0 000000000CPUO000000000 
>0%[000000pgbench00000000000000000 
r. bench0000000000000000 
ps 


1232 DOC 


LİLİLİLİLİLİLİL LİL İLİL İT İLİLİLİLİL İT İLİLİLİLİ İL İL İLİL İLLİYİ? 
m erg 


postgres=# CREATE TABLE test per2(id int4,name text, flag 
char(1)); 
CREATE TABLE 
7 INSERT 7 test per2(id,name) 
SELECT n,n||' pe 
FROM generate 7 10000000) n, 
INSERT 0 10000000 


LİLİLİLİLİLİLİLİLİLİLİLİYİLİ 


postgres=# ALTER TABLE test per2 ADD PRIMARY KEY(id), 
ALTER TABLE 

postgres-£ ANALYZE test per2; 

ANALYZE 


0000000000000update. Der? sol iiit 


\set v id randon(1, 1000000) 


update test per2 set flag-'l' where id-:v id; 


TUN id[)101000(01000000000000000000 
test per2[]flag1111000000000000204080161] 
TPS000pgbenchf00000000 


pgbench -c 2 -T 120 -d postgres -U postgres -n N -M prepared 
-f update per2.sql > update 2.out 2>81 6 

pgbench -c 4 -T 120 -d postgres -U postgres -n N -M prepared 
-f update per2.sql > update 4.out 2>81 8 

pgbench -c 8 -T 120 -d postgres -U postgres -n N -M prepared 
-f update per2.sql > update 8.out 2>81 & 

pgbench -c 16 -T 120 -d postgres -U postgres -n N -M 
prepared -f update per2.sql > update 16.out 2261 $ 


[IL]pgbenchiTIHDOO1200000]]pgbenchr]T] 
MM 


[12-3 HUOO 


E fe AX Pin Stl (TPS) M t) (TPS) 





00000000000000000012-2000 
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[12-2  00000000000000000000 


LİLİLİLİLİLİL İL LİL İLİL İT İLİLİLİLİL LT İLİLİLİL İL İLİ İLİLİLİLİİLİ 
LİLİLİLİLİ İT İT İLİTİLİLİ İİLİLİL İLL T İLİ İLİL İLL İİ İLİLİLİLİL İLİYİ 
ULILULLULLLULULULULLUPDAT ET TİLLİLLİLLİLLİLL 
LİLİLİLİLİLİ İTİ TT LİLİLİLİLİVVA Lİ OOOO 
OTTO OOOO oT PSO 


12.4 (Ni 


LİLİLİLİLİL İ İLİLİ İLİLİL İT İLİLİİ İLİ İİLİL İ İLİLİLİLİLİLİLİLİ 
LİLİLİLİLİLİLİLİLİLİİLİLİ 


12.4.1 pg stat replication 


0000000WAL0000000 
pg stat replication[000WAL000000000000 
00000000000000000000000000000000000 
00000000 


postgres=# SELECT * FROM pg stat replication ; 
-[ RECORD 1 ]---- 

pid 
usesysid 


usename 
application name 
client addr 


repuser 


node2 
192.168.28.75 
client hostname 
client port 
backend start 
backend xmin 


57870 
2017-09-05 11:50:31.629468+08 


state streaming 

sent lsn 3/643CB568 
write lsn 3/643CB568 
flush lsn 3/643CB488 
replay lsn 3/643CB030 
write lag 00:00:00.000224 
flush lag 00:00:00.001562 


— — — — — — — — — — — — — — l- 


replay lag 00:00:00.006596 
sync priority 1 
sync state sync 


LİLİLİLİLİLİLİLİLİLİLİLİLİ 
'pidLIWALI TELLİ 
“usenamellVVALI LILLIDLILLILLILLI 


‘application nameltlULUVVALI HLELLELLİ 
LLLLULLLLELrecovery.confTİLULLLu 
primary conninfo[][]application name[][]] 


UU 


client addriILIILUWALI TTEELİLLİPULLLLU 
LİLİLİLİİPİİ 


‘backend start[ İVVALİTİTELLELLU 


“statellLLVVALTILLLILLLIIstartupELİVVALEI 
00000000catchup0000000000O0streaming[] 
000000000000000000000WAL00000000000 
0000000backupll000pg. basebackupl]0000 
OOstopping] JWALO00000000 


“sent IsnLIWALLILIDLLILLULLUWALI LILU 


“write Isn00000000WALDOOOOOOWALDI 
LİLİLİLİİLİLİLİTİL TİLİTİL WALIO 


flush İsniTİİELLEVVALI TİELLİLVVALI TI 
HUOO WALIO 


replay İsniİLUİLLLLVVALIİLL 


write lag] OO WALIO WAL 
LİLİLİVVALI TİTİTLİİTİLİLİVVALI TİLİLLİLLİLLİLLİLLİLLİL 
LİLİLİTİLİLİLİLİLİLİ 


Tlush Tagi OO WALIO WALO 
HUOO WALI OOOH WALI HUOO WALIO 
LİLİLİTİLİLİLİİTİLİL? 


replay. lagLIDLIOWALILLILLIDLULILULIWALII 
LİLİLİLİVVALI İT İİLLİİİVVALI TTLİLİLİİLİTİTİVVALI TİL İ 
LİLİLİTİLİLİLİİTİLİ? 


“Sync. priority[]010000000000000000000 
LİLİLİTİLİ İT İTİTİquoruml İİİ İLİLİLİLİLİLİTİLİ 


sync statelILILLLLLULLLLLLasvnellLULLU 
0000000potentia1100000000000000000000 
1000000000000000000sync]00000000000 
guorum0000guorum standbys(100000000 
00000gauorum standbys[] 


OOwrite lagliflush lag[]replay agi HOHO 
Postgre50L10000000000000000000000000 
ILU 


12.4.2 (1600000 


LİLİLİLİLİİ İLİL İLİLİ İLİLİLİLİLİLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİ İLİLİLİLİLİLİLİT HOHO HUUU 
LİLİLİ LİL İ İT İLİ İT İLİLİL İT İLİ İT İLİ İT İLİLİL İLİ T İLİLİLİLİLİ 
VVALI ILİLLİLLİLLİLİVVALI OOOO 


DUDBDENALDEDUDU 


WALDOOO00write000fushO0OOreplay0000 
O000pg stat replication[]write lag[] 


flush laglireplay Togo inim imp 
LİLİTİLİİLİVVALI TT TİLİLİLİLİLİLİLİLİLİLLİLLİLLİLLİLLİLLİU 
ILIUSQLU 


postgres-£ SELECT 

pid,usename, 5  addr,state,write lag,flush lag, replay lag 
FROM pg stat replication , 

-[ RECORD 1 1---------------- 

I 7683 

usename İ repuser 

client addr | 192.168.28.75 

state İ streaming 

write lag | 00:00:00.000997 

flush lag | 00:00:00.002008 

replay lag | 00:00:00.002916 


000000000000000000000000WALDOOO 
0000000000000000000000WAL0000000000 
OWALO0000000000000000write. lag[] 
flush lag[]replay Tool 


replay lag > flush lag > write lag 


00000 lush lagg000.2008000 
replay lag[][]]jO.2916[][j]replay lag HUD 
flush lagTILLLİLİLİLİLİLİLİLİLİLİLİLİLİVVALI İLİLİLİLİVVAL 
LMLILLILILILILLİVVALI TiEreplay  lagTliflush lag[] 


write lag[]flush lag[]replay lag[] 
PostgreS0L10000000010000 
pg stat replication[]1000000000000000000 
00000000000000°0.000000 


postgres=# SELECT EXTRACT(SECOND FROM now() - 
pg last xact replay timestamp()); 

date part 

0.002227 
(1 row) 





pg last xact replay timestampi]00000 
HUWALINULULULUL LULU An nn api 


10000000000000000000000000000000000 
ILLLLLULLULUWALI ILL 

pg last xact replay timestamp[il00000000 
TUTE 


ULLLILUWALILLLULULLU 


DUDBDUDWALTUDUDUUUOWALTTEUIDIUITL 
WALTLLLLLLLLULLLULLULLLLULLLULULSOLII 


postgres=# SELECT pid,usename,client addr,state 

pg wal lsn diff(pg current val lsn(),write lsn) 
write delay, 

pg val lsn diff (pg current wal Llsn(),f lush lsn) 
flush delay, 

pg wal lsn diff (pg current wal Leni), replay lsn) 
replay dely 

FROM pa stat replication ; 
gd RECORD 1 1------------ 


pu 
client addr | 192. 168. 28.75 
state İ streaming 
write delay | 560 
flush delay | 896 
replay dely | 1272 


pg current wal lIsnilULLULMLULLLUVVALI TI 
00000000p9. wal Isn diffTİİEEİELİVVALİTİİLİİ 
UUUUUUUUUUUULUUULUULLLLLLLLVVALI [ ]w ri te ] 
H56011lUflushlilUs9613LreplaylıU12 7200000 
LLLLLLLLLLLLLLLULLLLLU 


LİLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİL? 


LİLİLİLİLİ İLİ İLİLİİ İLİLİLİLİ LİLLİ İLİLİLİLİLİLİLİLİLİLİLİ 
LİLİLİLİLİ İLİTİLİL İİ İLİLİLİLİL İLİ LİL İLİ İLİLİLİLİL oo 
00000000000000000000000000000000000 
LİLİLİLİLİLİLİLİLİTİLİ 


12.4.3 pg stat vval receiver 


pg stat replication ILIHLVVALI TİLULLU 
ULUVVALI TİLİLLİLİLLİLİLULLİLİLİLİLİULLL 


postgres=# SELECT * FROM pg stat wal receiver , 
D 1 








-[ RECOR 1--------- ..S"....55.5.5555.5.55.2 
pid | 22573 

status İ streaming 

receive start lsn | 3/2D000000 

receive start tli | 1 

received lsn | 3/852DC428 

received tli | 1 

last msg send time | 2017-09-06 15:35:28.178167+08 
last msg receipt time | 2017-09-06 15:35:28.177706+08 
latest end lsn | 3/852DC508 

latest end time | 2017-09-06 15:35:28.178167+08 
slot name | 

conninfo | user-repuser 


passfile=/home/postgres/.pgpass dbname=replication 
host=192.168.28.74 port=1921 application name=node2 
fallback application name-walreceiver sslmode=disable 
sslcompression=1 target session attrs-any 


LİLİLİTİLİLİLİTTİLİ? 


'pidLIWALI ILILLIDULLLI 
“statuslİVVALI TTT 


receive start_IsnQWAL QUQ0000000000 
WAT 


received İsniiHLLULULVVALILULLUVVALII 
HU 


last msg send time OOOH 
LİLİLİLİLİL İ İLİ İ İLİ İTİTİLİLİLİLİ 


last msg receipt time[]000000000000 
LLİLİTİTİTTİİİ 


conninfo[]WAL00000000000000000 


$PGDATATILrecovery.confi III 
primary conninfolMULU 


12.4.4 (00000 


PostgreSQLI İTİLTİİLİLİLİLİLİLİLİLİLİİİLİLİVVAL 
0000000 


LİLİLİLİLİL İ İLİLİ İLİLİLİT İTİL İİLİL İİLİLİLİLİLİLİİLİ 


postgres=# SELECT pg is in recovery(), 
pg is in recovery 


00000000000000000t00000000°000000 
LİLİLİLİLİLİLİLİVVALI İİ TİLİİLİTİVVALI TİİVVALII 


LİLİLİLİİLİİLİTİVVALI TİTTTİTTTİTİTİİİ 


postgres-£ SELECT pg last wal receive Leni: 
pg last wal receive lsn 
3/91B5BCE8 

(1 row 





LİLİLİLİİLİİLİVVALI TİTİTTEİTİTİLİİLİLİ 


postgres-# SELECT pg last wal replay lsn(); 
pg last wal replay lsn 
3/91EFED10 

(1 row 





LİLİLİLİLİL İ İLİLİL İLİLİLİT İTİL İTİL) 


postgres=# SELECT pg last xact replay timestamp(); 
pg last xact replay timestamp 








2017-10-07 09:04:59.67741+08 
(1 row) 


DUDENALTDEIDUDUDUDUDU 


postgres=# SELECT pg current wal lsn(); 
pg current wal lsn 


3/940001B0 
(1 row) 


DUDENALTEIDUDUDUDIOUDU 


postgres-£ SELECT 
pg val lsn diff('3/940001B0','3/940001A0') ; 
pg wal lsn diff 


12.5 1000000 


LİLİLİLİLİLİLİLİLİLİ İLİL İİLİLİLİL LİLİT İLİL İTİL İLİLİLİLİLİLİLİLİ 
LLLLULLULLULLLULULLULLLULLLULULLULLULILULU 
LLULILULLULLULLLULULLULLLULLLULULLULILULILULU 
LLLILULLULLULLLULULLULLLULLLULULULULLULILLULU 
0000000000000000000pg9. CH promot! TTT 
OOL 


OO0PostgreS0L(00000000000000000000 
000000PostgreS0L(000000000014000000 
PostgreSQL []ULLILIL] 


12.5.1 HILILLILILILIILIIN 


ITT OTTO) 
LLLILULLULLLULLULULLULLLULLLULULLULILULILULU 
LLLLULLULLLLLLLULLULLULLLULULU 


LİLİLİLİLİLİLİLİLİLİLİVVALI TİTTLİLVVALI TİTİTİ 


000000000000000000000000WALJOOOO 
OOO0OOOOWALD000000000000000000000000 
000000wal sender..streamingl100000000000 
LILI 


[postgresepghostl ~]$ ps -ef | grep "wal" | grep -v "grep" 


postgres 16666 16661 0 Sep06 2 00:00:09 postgres: wal 
writer process 
postgres 16672 16661 0 Sep06 ? 00:00:13 postgres: wal 


sender process repuser 192.168.28.75(57872) streaming 
3/9C34BCB8 


0000wal receiver..streaming III 
ILLLLULLLULU 


[postgres@pghost2 ~]$ ps -ef | grep "wal" | grep -v "grep" 
postgres 27291 22567 0 Sep06 ? 00:00:32 postgres: wal 
receiver process streaming 3/9C355788 


LİLİLİLİLİLİLİLİLİLİVVALI TİTİTİLİVVALI TİLLİ 


O0000000000000WALGOOOOOWALOOOODA 
0000000pg. stat replication(]000000000000 


LİLİLİLİLİLİLİ İLİ İ İLİ İTLİLİLİLİLİLİ 


postgres=# SELECT 
pid,usename,application name,client addr,state,sync state 
FROM pg stat replication , 


pid | usename | application name | client addr | 
state | sync state 
---------- 4---------4------------------------------------------ 
zm eum dmm pm 

16672 | repuser | node2 | 192.168.28.75 | 


streaming | sync 
(1 row) 


000000000Pb9. stat wal receiverlli İLİLİLİİ 
LLLLULLULLULLLULLULLULLULLLULLUU 


postgres=# SELECT 

pid,status, last msg send time,last msg receipt time,conninfo 
FROM pg stat wal receiver ; 

-[ RECORD1 ]--------- ME BE ee Be ee ee eee ee ee ee ee eee eee o 

17551 

status streaming 

last_msg send time 2017-10-07 09:22:07.479282+08 

last msg receipt time | 2017-10-07 09:22:07.480277+08 

conninfo | user=repuser 

passfile=/home/postgres/.pgpass dbname= replication 

host=192.168.28.74 port=1921 application name=slavel 

fallback application name=walreceiver sslmode=disable 

sslcompression=1 target session attrs=any 


o 
H- 
e 


LİLİLİLİLİLİLİLİLİLİLİLİ 
LİLİLİLİL İL İLİ İLİLİTİLİLİTİLİ? 


postgres-£ SELECT pg is in recovery(); 
pg is in recovery 


0000t00000000'000000 
LİLİLİLİLİLİLİLİLİLİTİLİ? 


Togo controldatat 000000000000000 
WALLO00O0checkpoint0000000000Database 
cluster state[]10000000000000000 


[postgresepghostl ~]$ pg controldata | grep cluster 
Database cluster state: in production 


00000000In production(0000000in 
archive recovery(]0000000000 


[postgres@pghost2 -1$ pg controldata | grep cluster 
Database cluster state: in archive recovery 


00000 Orecovery.conf(100000 


00000000000000000$ PGDATAOOOOOO 
recovery.conf110000000000000000000 
$PGDATAOO0000000000000Orecovery.donel] 
00000 


12.5.2 (11000000000 


Postgre50L9.0000000000000000000000 
LİLİLİLİL İL İTLİ İLİL İT İLİT İT LL 
pghost1000000000pghost200000000000000 
LİLİLİLİLİLİLİLİLİLİLİLİLİTİLİ 


100000recovery.conf( trigger filet] lE] 
ILLLLLLLULLLLLLU 


201000000000-m fast WITT 


3010000000000000000Orecovery.conff]f] 
recovery.done[]10000000000 


4[1000000000000000000000$PGDATACD 
00Orecovery.conf(010000000000 
recovery.conf]000000 
$PGHOME/recovery.conf.sample[]00000000 
0000000 recovery. done 000 recovery.done 
000000recovery.conff][0000000000000 
primary conninfo[]000!1POOOOIP[ 


ƏLİLİLİLİLİLİLİLİLİL İLİ UU 
OOL 


ILLILLILLLIrecoverv.conti LILL 


recoverv target timeline — 'latest' 

standby mode = on 

primary conninfo = 'host-192.168.28.74 port=1921 
user-repuser' 

trigger file - 

'/database/pg10/pg root/.postgresql.trigger.1921' 


trigger file LİLLİ m dad pt 
LİLİLİLİLİLİLİLİLİLİLİ 


LİLİLİLİLİLİLİLİLİLİ İLİ 


[postgres@pghost1 ~]$ pg ctl stop -m fast 
waiting for server to shut down.... done 


server stopped 


LLLILULLULLULLLULULLULU 


[postgres@pghost2 pg root]$ ll recoverv.conf 
-rw-r--r-- 1 postgres postgres 5.8K Sep 8 20:47 


recovery.conf 


[postgres@pghost2 pg root]$ touch 
/database/pg10/pg root/.postgresql.trigger.1921 


 000000000000recovery.conf1]000 
trigger file000000000recovery(]0000000000 


[].conf[][][]. done[] 


[postgres@pghost2 pg root]$ ll recovery.done 
-rw-r--r-- 1 postgres postgres 5.8K Sep 8 20:47 


recovery.done 


LLLILULLULLULLLUU 


2017-09-08 21:00:21.622 CST,,,4357,,59b29465.1105,1,,2017-09- 
08 21:00:21 CST, ,0,FATAL, XX000, "could not connect to the 


primary server: could not connect to server: Connection 
refused 

Is the server running on host ""192.168.28.74"" and 
accepting 

TCP/IP connections on port 1921?",,,,,,,,, 
2017-09-08 21:00:26.622 CST,,,4235,,59b2916f.108b,9,,2017-09- 
08 20:47:43 CST, 1/0,0, LOG, 00000, ' 'trigger file found: 
/database/pg10/pg root/.postgresql.trigger.1921",,,,,,,,, S 
2017-09-08 21:00:26.622 CST,,,4235,,59b2916f.108b,10,,2017- 
09-08 20:47:43 CST, 1/0, 0, LOG, 00000, “redo done at 
3/A0000028",,,,,,,”? 
2017-09-08 21:00:26.622 CST, , ,4235, ,59b2916f.108b,11, ,2017- 
09-08 20:47:43 CST, 1/0, 0, LOG, 00000, "last completed 
transaction vas at log time 2017- 09-08 
20:59:30.746045*08",,,,,,,,, 
2017-09-08 21:00:26.640 CST,,,4235,,59b2916f.108b,12,,2017- 
09-08 20:47:43 CST,1/0,0,L0G,00000,"selected new timeline ID: 


2017-09-08 21:00:26.792 CST, , ,4235, ,59b2916f.108b,13, ,2017- 
09-08 20:47:43 CST, 1/8, 0, LOG, 00000, “archive recovery 
complete",,,,,,,,, 

2017-09-08 21:00:26.808 CST,,,4233,,59b2916f.1089,3,,2017-09- 
08 20:47:43 CST,,0,LOG, 00000, "database system is ready to 
accept connections” ire 


LİLİLİLİLİLİLİL İLL İLİL İLİ İLİLİL LL LL 
LLLILULLULLULLLULLULLLLULLLLILULIU 


TU Upg controldata TİLİLLİLLİLLL İ 


[postgres@pghost2 pg root]$ pg controldata | grep cluster 
Database cluster state: in production 


000000000000000000pghost20000000 
test alived[]1100000000000 


postgres=# CREATE TABLE test alived2(id int4); 


CREATE TABLE 
postgres=# INSERT INTO test alived2 VALUES(1), 


INSERT 0 1 


ILLILLLLALLULLLULLLLLLLLULLLULLLLLULLLUU 
0000recovery.conf100000 


recovery target timeline = 'latest' 


standby mode = on 
primary conninfo = 'host-192.168.28.75 port=1921 


user=repuser' 
trigger file = 
"/database/pg10/pg root/.postgresgl.trigger.1921' 


O0000pghost2[Orecovery.done[ [000000 
[[]primary conninfo[]0O0host000000000IP[ 


OOOpghosti[[O0postgres[100000000 
-/.pgpassl|(LUULULUL 


Ipostgres&pghost1 -]$ touch -/.pgpass 
Ipostgres&pghost1 -]$ chmod 600 ~/.pgpass 


ULl-/.pgpassiILIUULLILLILU 


192.168.28.74:1921: replication: repuser: re12a345 
192.168.28.75:1921: replication: repuser: re12a345 


0000pghost100000000000 


[postgres@pghost1 ~]$ pg ctl start 


LİLİLİLİLİLİLİ İLİ İ İLİ İLİ LL 
test alived2[]000000000 


postgres=# SELECT * from test alived2 , 
id 


O0O0O0pghost100000WALOO0O000pghost2000 
WALL0000000000000000000000000000000 
UL 


- 00 QO00002000000000000000000 
0000checkpoint[0O00O0O0WALDOOOOOOOOWAL 
0000000000checkpoint[ WALOOOOOOOOOWAL 
LİLİLİLİLİİLİLİLİLİİLİLİLİLİUİLİUİLİVVA Hİ ILLILIULIWALI IIL 
LLLILULLULLULLLULULLULLLULLLULULLULILULLULU 
LLULILULLULLULULLULULLULLLULLLULULLULILULILLULU 
HUOO WALIO 
L-I eee 


12.5.3 (00000pg. ct! promoter[][] 


00000000000000000000PostgreS0L9.10] 
00000p9. ctipromotef]010000000000000000 
promote VII UI 


pg ctl promote [-D datadir] 


-D0000000000000000000$ PGDATATILI 
promote İİİ İLİ İLİ İL İLİLİLİLİ İLİ İTİLİLİLİYİLİLİLİLİ 
OUOU 


pg ctl promotef]1100000000000000000 
HETHLLULLLrecovery.confTLULLLlitrigger file[] 
00000030000pg. ct! promote[]00000000000 


10000000000-m fasti 


20000000p9. ctl promote[]00000000 
recovery.conf[ | Jrecovery.done[]000000000 
LIE] 


301000000000000000000000$ PRDAT ATTE] 
00Orecovery.conf(010000000000 
recovery.conf]000000 
$PGHOME/recovery.conf.sample[]00000000 


HOHO recovery. done HOHO recovery. done 
000000recovery.conf(10000000000000 
primary conninfol1LULİPEULLUİPLU 


ATILILILILILILILİLİLİ İLİLİLİLİLİLİLLİLİLİLİLULİLİLİLİLUİLİLLİLİ 
OOL 


Togo CU promoter 
0000000000e9. rewind]0000000p9. cti 
promote ILILILLILULILU 


12.5.4 pg rewind 


pg, rewind(]00000000000000000000000 
000000000000000000000000000000000200 
000000000000000002000000000000000000 
00000000000000000000pghost1000000000 
pghost2 000000000 


Hlrecovery.confT1LULLULLU 


recovery target timeline = "latest" 

standby mode = on 

primary conninfo = 'host-192.168.28.74 port=1921 
user-repuser' 


LİLİLİLİLİLİLİL İLİ İL İLİ İTİ İLİLİLİLİL İT İLİ İL İLİLİLİLİLİLİLİLİ? 


[postgres@pghost2 pg root]$ pg ctl promote 
vaiting for server to promote.... done 
server promoted 


LİLİLİLİLİLİLİLİLİLİ İLİ İTİLİLİLİLİLİLİL İLİ İLİLİLİLİLİLİLİLİLİL? 
00000000pghost201000000000000 


[postgres@pghost2 pg HOOLI pg controldata | grep cluster 
Database cluster state in production 


[]pg. controldata[]100000pghost2000000 
00000000peghost2[10100000000000000000 
Opghost10000000000000000000pghost1000 
0000000000peghost10000000000000 


[postgres@pghost1 od pg. controldata | grep cluster 
Database cluster state in production 


pghostifjpg controldata|NLULULULLULL 
pghost1[]pghost2[1100000000000000000 
pghost1[10000000000000pghost1000000000 
UL 


[postgres@pghost1 ~]$ pg ctl stop -m fast 
waiting for server to shut down.... done 
server stopped 


MSPGDATA( f I0recoverv.doneflHALI 
recovery. conf HUUU 


[postgres@pghostl pg root]$ mv recovery.done recovery.conf 


pghost1][]recovery.conf000000 


recovery target timeline = 'latest' 


standby mode = on 
primary conninfo = 'host-192.168.28.75 port=1921 


user-repuser' 


OO0pghost100000000000 


Ipostgresapghost1 pg root]$ pg ctl start 


00000000000000pghost10O0O0OWALDOO 
OO0O0pghost200000WALO00000000pghost100] 


LLLILULLULLULLU 


2017-09-09 13:22:45.540 CST,,,11948,,59b37aa5.2eac,2,,2017- 
09-09 13:22:45 CST,,0,FATAL,XX000, "could not start WAL 
streaming: ERROR: requested starting point 3/A3000000 on 
timeline 3 is not in this server"s history 


DETAIL: This server" s history forked from timeline 3 at 
3/A2T3F9308." a rana 

2017-09-09 13:22:45.540 CST,,,11944,,59b37aa5.2ea8,5,,2017- 
09-09 13:22:45 CST,1/0,0, LOG, 00000, "new timeline 4 forked off 
current database system timeline 3 before current recovery 
point 3/A3000098",,,,,,,,, 

2017-09-09 13:22:45.543 CST,,,11949, ,59b37aa5.2ead,1, ,2017- 
09-09 13:22:45 CST, ,0, FATAL, XX000, "could not start WAL 
streaming: ERROR: requested starting point 3/A3000000 on 
timeline 3 is not in this server's history 

DETAIL: This server' s history forked from timeline 3 at 
3/A213F930. song 

2017-09-09 13:22:45.543 CST,,,11944,,59b37aa5.2ea8,6,,2017- 
09-09 13:22:45 CST,1/0,0, LOG, 00000, "new timeline 4 forked off 
current database system timeline 3 before current recovery 
point 3/A3000098",,,,,,,,, 


000pghost10000000000000000000000 
LİLİLİLİLİLİLİLİLİL İL İLİ TLİLİLİLİLİLİLİLİ 


1000000000000000000000000000000001 
00000000000PostgreSOLOOpg. rewind OOOH 
100000000000000000000000000000000000 
Togo basebackupl0000p9. rewind(]0000000 
100000000000000000000000000000000000 
0000000000000pghost1O0O0O0pghost20000 


LLlpg rewind(]0000000000 


“postgresql.conffTilLLvval log hints II 
(oni) 


'LILLLILLILLJinitdb ILULLILLILLIL—-data- 
checksums[]0000000000000000000000VO0 
00000000initdb(1000000000000 


OOinitdb]0000--data-checksums( 00000 
000000postgresg!i.conf000000wal log hints 
10000000 


wal log hints = on 


LİLİLİLİLİL İLİ İLİLİİLİLİTİLİ? 
UUUpghost2 0000000000 


[postgres@pghost2 pg root]$ pg ctl promote 
waiting for server to promote.... done 
server promoted 


LİLİLİLİLİLİLİLİLİL İİ İLİL LL LL 
000000000000000pghost100000000000000 
000000000000000000pghost10000000000 
HU 


[postgres@apghostl pg root]$ pg ctl stop -m fast 
waiting for server to shut down.... done 
server stopped 


0000P9. rewind HOHO host2 00000 
pghost1000000 


[postgres@pghostl pg root]$ pg rewind --target-pgdata $PGDATA 
--source-server- 'host- 192.168.28.75 port-1921 user=postgres 
dbname-postgres' -P 

connected to server 

servers diverged at WAL location 3/A7006508 on timeline 5 
rewinding from last common checkpoint at 3/A7000028 on 
timeline 5 

reading source file list 

reading target file list 

reading WAL in target 

need to copy 7663 MB (total source directory size is 9237 MB) 
7847309/7847309 kB (100%) copied 

creating backup label and updating control file 

syncing target data directory 

Done! 


LİLİLİLİL İTİL İLİLİT İLİ İLİ İpostgresi İİİ 
postgresiIILLLULL—/.pgpassllLI 


recoverv.donefjlIEI0recoverv.confiiHALI 
LILI 


[postgres@pghostl pg root]$ mv recovery.done recovery.conf 


000Orecovery.conf[primary conninfo[][] 
0host000000000000000000000 


Ipostgresapghost1 pg root]$ pg ctl start 


O0pghost1000000000000000000000000 
0000000 


12.6 (1000 


LİLİLİLİLİL İ İLİLİL İLİLİL İT İLİLİLİT İLL İT İLİL İİ İTİLİLİLİLİLİLİLİ 
000000000000000000000000010000Ö0000 
LİLİLİLİLİL İ İLİLİL İLİLİLİLİLİLİ 


12.6.1 (1000000 


PostgresOL[]101100000000000000000000 
00000000 00000000000000000000000000 
LİLİLİLİLİ İLİLİLİLİİLİLİLİLİL İLİ LİLL İLİ İLİLİLİLİLİLİLİLİLİLİLİLİ 
OC pg. dum pr TL] 
LİLİLİLİLİ İLİTİLİLİİLİLİLİLİL İLİ LİL İLİ İLİLİLİLİL İLİLİLİLİLİLİLİ 
LİLİLİL İLİL İT İLİLİ İLİL İİİ LİLİT İLİ İT İLİ İT İLİLİLİLİLİLİLİLİLİLİİ 
LİLİLİLİLİ İLİTİLİLİİLİLİLİLİL İLİ LİLL İLİ İLİLİLİLİ İLİLİLİLİLİLİLİ 
LİLİLİLİLİ İLİTİLİLİİLİLİLİLİL ICD UU 
LİLLİ İLİL İT İİİ İLİLİL İTİL İLL UU 
LİLİLİL LİL İT İLİ İLİLİLİLİLİLLİT İLİ İLİ İİLİLİLİLİLİLİLİLİLLİİ 
LİLİLİL LİL İ İLİLİLİLİL İLİ İ İLİ İ İLİLİLİTİLİLİ 


12.6.2 (ILLI 


00000000000000000pghost10000 
pghost2[1111100000000000000000 


recovery min apply delay(]0000000 
recovery.conf000000000 


recovery min apply delay (integer) 


LLLLLLLULLLLLLLLLLLLLLLLI 
MSLILILILILILILILILI 

SUU 

:min[ UI 

'h0000 

OTI 


LİLİLİLİLİLİLİLİ İT TİLİTİLİ Tİ LİLİLİLİLİLİVVALI OOo 
ULLLILULLUWALILIULULULULULULULULULLULLL 
ULILLILULLILULLIUWALI IDULLIULULULIOLULIULU 
WALDEDUDUDUDUDUWALDEDUDHDUDUDUDUDU 
DUDUDUDUDUDUDOUCCEOCECIECIEICIECIWALEETETETET 
LİLİLİTİLİLİTİTİLİLİ 


O0O0pghost2[1000000000100000000 


recovery min apply delay = lmin 


000000000000000000.0000000000000 
0000000 


[postgres@pghost2 pg root]$ pg ctl restart 


ULLDLLİLİtest delaviILIDLLDLLI 


post gres=# CREATE TABLE test delay(id int4,create time 
timestamp(0) without time zone); 
CREATE TABLE 


LİLİLİLİLİL İ İLİLİLİLİLİ İT İTİL İT İLİ HUUU 
00000 


postgres=# INSERT INTO test delay(id,create time) VALUES 
(1, now ; 
INSERT 0 1 


ULİLLLUtest delay1]10000000000000000 
SOLUNUNUNUNU 


gir dt SELECT now(),create time FROM test delay; 
-[ RECORD 1 1------------------------------ 
now | 2017-09-10 16:18:50.414074+08 
create time | 2017-09-10 16:17:50 


LİLİLİL LİL BITE TETTE İT İLİLİL İTİL İT İLİ İ İLİLİLİLİLİLİLİLİ 
LİLİLİLİLİL İİ İLİLİLİLİLİLİTİİLİ 


LİLİLİLİLİ İLİLİLİLİ İLİLİLİLİL İLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİLİ 
ILLI 


ULILLLILLILULLLILU 


postgres=# DROP TABLE test delay ; 
DROP TABLE 


LİLİLİLİLİL İİ İLİLİLİLİLİ İT İTİLİLİ İLİ İT İLİ İ İLİLİLİLİLİLİLİLİ 
UU 


-—. SELECT * FROM test delay; 
create time 

1 | 2017-09-10 16:17:50 
(1 rov) 


5 


000000000000000test delay(100000000 
0000000000000 0000000 


> OO recovery min apply delay 
000000000pg. wal İTTTİİLİLİDİLİVVALI TİTTELİLİLDLİ 


00000000000000000p9. wa10000000000000 
0000000000000000000000000000000 


12.6.3 recovery min apply delay HOHO 
LLL 


recovery min apply delay 0000000000 
0000000000synchronous commitf HTH lon 
OOremote. apply[]on0000000000000000000 
ILIWALI TİLİİELVVALI TİTTTELLLLLLLUULLU 
remote apply0000000000000000000000 
WALI TTLİLİLİTVVALI T TİTİTLLELİVVALI TTTLLLLİLİU 
0000000000000000012.2.100 


0000000000synchronous committ HO 
oni remote apply b 


O000O0synchronous commu ji I0onf ID 
recovery min apply delay(]001000 


synchronous commit WITT 
pg. ctlreload[]11100000000000 
d əsən 
U 


DUTOT test delay(]000000000000 


00000000 


postgres=# INSERT INTO test delay(id,create time) 
VALUES (1, nov()), 
INSERT 0 1 


L-A 


postgres=# SELECT now(),create time FROM test delay; 
E 


el RECORD 1 Ja ann nen seen 
now | 2017-09-10 16:58:22.526087+08 
create time | 2017-09-10 16:57:22 


00000000000synchronous commu! UI! 
onİTTTİTİTİLİİ 


O000O0synchronous commitl Li 


remote apply 
recovery min apply delay(]001000 


m ILLULLLLISQLULItest delay DIiDilbli noi lc 
postgres-£ INSERT INTO test delay(id,create time) 


VALUES (2,now()) ; 
- -000000000 


ILILLISQLIULILLILLILLILLISQLIILILILILLILLILLILI 
ULILILULLILULILULILULIUULU 


postgres=# \timing 

Timing is on. 

postgres=# INSERT INTO test delay(id,create time) 
7 nov ()), 

INSER 

Time: 5“ ms (01:00.008) 


UULLULİSQLİULLOOLİLLLLUULİNSERTİTİLLU 
00600000000synchronous commit] 
remote_applyQUUU0U0UUUUU!INSERTQQOO00 
UULLULLULLLLİNSERTTİTLVVALI TİLİLİLULULULVVALII 
ILLLLLULLULLLLWALILLULLLULLULLULLLLLULULL 
ILLLLLLLULLLLLULIWALI TTTLİTİLLLLLİLİLULN 
1000000000000000000000 


(1000000000000000 
synchronous commiti Ion HIH 
synchronous commit[ remote apply[J[]] 
(1000000000000000000000000000 00 
recovery min apply delay III 
synchronous commit[ 0 0O0remote apply[] 


LİLİLİLİLİL İ İLİ İL İLİLİLİTİLİLİL? 


12.7 00000000 


ILLLLLLLULLLLLLLLLLLLLULLLLL 
PostgreSO0L[1000000000000000000000000 
OOPostgreS0L9.6[1100000000000000000 
PostgreSQL1011LLl 
synchronous standby namestlHLUHANYITLLL 
ILLLLLLULLLLLULLLULLLULLLLQuorumiLLLLULU 
CIPostgreS0L10[0000000000000000000000 
UO 


000000000000eghost30000000000000 
00000000012-4[] 


012-4 sussun 


ETT 192.168.28.74 CentOS6.9 PostgreSQL10 
m AI 2. CentOS6.9 PostgreSQL 10 





Gd? ghost3 192.168.28.76 CentOS6.9 PostgreSQL10 


LILILILILILILILILILILILILILILILILILILILLL 
pg stat replication III 


postgres=# SELECT 
pid,usename,application name,client addr,state,sync state,sy 
nc priority 

FROM pg stat replication ; 


pid | usename | application name | client addr | 


state İ sync ` 7 | sync. 7: 
— n E - - - - -- +--- 
T se muz om m om ENES e d 

26030 | repuser | node2 1192.168.28.75 | 
streaming | async 

2799 | repuser | node3 1192.168.28.76 | 
streaming | async 0 
(2 rows) 


DIOHIDUCOU 0node2f]node30000000 
sync statellillİTTİTİLİTİL 


LİLİLİLİLİL İT İLİLİLİLİL İİ İTİTİLİLİTİLİ 


synchronous standby namesl lf 
12.7.1 synchronous standby name! 


synchronous standby names[Jstring[][] 
“unuda resoL10000000000000 
‘standby namelli...| 


[FIRST ]num_ sync 
(standby namel... 10) 


ANY num syncilstandby namelli... 10 


0000 


synchronous standby names=standby na 


mell]...] 


standby name III! 
$ PGDATA/recovery.conf HOHO 
primary conninfo[jJ[]application name UI 
TUTE 
000000000009.50009.200000000000000000 


00000's10s2'100s1000000s2000000000 
0s100000s200000000 


ILILILIsvnchronous standby names= 
[FIRST]num sync[standby namefllH...Ip 


FIRSTO000000000000000000000000000 
LİLİLİLİLİLİL İT İLİ İLİLİ İLİLİLİL Doum svneclllILU 
LİLİLİLİLİLİLİİ İİTİLİİİ 


synchronous standby names -'FIRST 2(s1[]s2[]s3) ' 


000000000000000s10s200000000s10S2 
00000000000000000000000000s 1s 200000 
UWALDBDUDUWALLDGBUBOUOUBUBUHOS 30000 
000000s10s20000s30000000000 


HUDU 
synchronous standby names—ANY 
num sync[]standby namellı...IL 


ANYIILLLlquorumlİLİLİLİLİLİLİLİ İTİ LİULİLİLİLİİ 


num sync1iLiLLİLİTİLİELİLLİLLİLİLİS 111s21İs3TİsATI 
LİLİLİLİLİLİT İTİL 


synchronous standby names = "ANY 2 (sl, s2, s3)" 


ANY 2000000 OOAD 
LİLİLİLİLİLİ İTİ TİL İLİLİLİLİLLİLVVALI İTİLİLİLİLİVVALI ILU 
00000000005400000000s+ ULULUL 


ILILLILIILILLILILIDLIILIQuorumMLILILLILIILILLILI 
12.7.2 HLILLILLLLLL 


pghost1111LLLEpostgresql.confTİİLLLLULİ 


synchronous standby names = "first 1 (node2,node3)' 


000000G0frst 1000000000000000000000 
000000000000node2[10000node3110000000 
LİLİLİLİLİLİLİLİLİL İLİ 


0000reload]0000000000 


İpostgresgpghost1 pg root]$ pg ctl reload 
server signaled 


00000000000000000000000 


postgres=# show synchronous standby names , 
synchronous standby names 


first 1 (node2,node3) 
(1 row) 


00000069. stat replication0000000 


postgres-£ SELECT 
pid,usename,application name,client addr,state,sync state,sy 
nc priority FROM pg stat replication ; 


pid | usename | application name | client addr | state 
| sync state |sync priority 
-------- +-------- +-------------- +------------- +---------- +-- 
meter mesten ate 

1536 | repuser | node2 | 192.168.28.75 | 
streaming | sync | 1 

2799 | repuser | node3 | 192.168.28.76 | 
streaming | potential | 2 
(2 rows) 


0000sync state[000000node2[] 


sync state[]00asyncO00sync OO0node2[] 
sync priority ]00010nodeš[synce starte 


HasyncHlliLLUp otentialHiLinode3li 
sync priority[]1110200000sync1000000 
potential TU 


0000node200000000000 


[postgres@pghost2 pg root]$ pg ctl stop -m fast 
waiting for server to shut down.... done 
server stopped 


00000000pb9. stat replication] nnn 


postgres-£ SELECT 
pid,usename,application name,client addr,state,sync state,sy 
nc priority FROM pg stat replication ; 


pid | usename | application name | client addr | 
state | sync state | sync priority 
-------- +------- +--------------- +------------ +--------- +---- 
E lasuva Au sol ia Beate He 

2799 | repuser | node3 | 192.168.28.76 | 
streaming | sync | 2 
(1 row) 


T O000nodesf]sync statel sy nch hoa 


LİLİLİLİLİLİL İLİLİLİLİL İT İLİLİLİLİLİ 


postgres=# INSERT INTO test delay(id,create time) VALUES 
(4,now()); 
INSERT 0 1 


node2 HIO node 2 UI 
00000000 


[postgres@pghost3 pg root]$ pg ctl stop -m fast 
waiting for server to shut down.... done 
server stopped 


00000000000000000000000 


postgres=# INSERT INTO test delay(id,create time) VALUES 


(5, noW i 
- -0000000000 


OOOOOOOOODOOINSERTOOOOOOOODD 


[[[Isynchronous standby names='first 
1[fjnode2jnode3(]'Q0000Unede2 000000000 
00000node3(00000000000000000000000000 
LİLİLİTİLLİTİ 


12.7.3 []f]JQuoru m[(]HLLILI 


ILIQUOruMLILLIILLI Pestgres QE 10[]ETETET] 


LİLİLİLİLİLİLİ İTLİ İLİ İİLİ 
synchronous standby nameslHANYILILIL 


000000000000000000000000000000000000 


synchronous standby names = ‘ANY 2 (node2,node3)' 


LİLİLİLİLİL İLİ LİL LL 
LİLİLİLİLİLİ TT TİLİLİVVALI İİLİLLİLİVVALI OOOO 
00000000O0node2f]node3[100000000000000 
ULILLULLULIULILULULIU 


0000000reload(1000000000000 


[postgresapghost1l pg root]$ pg ctl reload 
server signale 


LİLİLİLİLİLİL İLİLİL LİL TİLİLİLİL İİ İTİTİLİLİ 


postgres=# show synchronous standby names , 
synchronous standby names 
ANY 2 (node2,node3) 

(1 row 


LILİLİLİİLİLİL TTTİLİTİTİTİLTİİİ 
pg stat replicationl III 


postgres=# SELECT 
pid,usename,application name,client addr,state,sync state,sy 
nc priority 
FROM pg stat replication , 
pid | usenamelapplication namel client addr | state 
| sync state | sync priority 


25 +-------- gene secs obese seed Pedi +--------- +-- 


ee ee +----------- 

26906 | repuser | node3 | 192.168.28.76 | 
streaming| quorum | 1 

26926 | repuser | node2 | 192.168.28.75 | 
streamingl quorum 1 
(2 rows) 


00000 0node2[]nodex[ 00sync stateTllli 
Lquorumlilisync priority000001000 
QuorumIJLLLLisvnc. priority(]10000000000 
10000000000000000000000000000000 
node2 [00000 


[postgres@pghost2 pg root]$ pg ctl stop 
waiting for server to shut down.... done 
server stopped 


0000000p9 stat replicationlTiULiinode3 
ILLLULLLLLUL 


postgres=# SELECT 
pid,usename,application name,client addr,state,sync state,sy 
nc priority 
FROM pg stat replication ; 

pid | usename | application name | client addr | state | 
sync state | sync priority 
------- +-------- +----------------- +------------- +------ +---- 
x Wana yana ernie Dei EA 
26906 | repuser | node3 | 192.168.28.76 | 
streaming | quorum| 1 
(1 row) 


LİLİLİLİLİ İLİLİLİL İLİLİLİLİL İL İTİTİLİLİ 


postgres=# INSERT INTO test delay(id,create time) 
VALUES (5 ,nov()), 
- -000000000 


OOOOINSERTOOOOOOOOOOÖODOOOOÖODODA 
OOO'ANY 2[]node2[]node3f)'0000000000000 
LİLİLİLİLİLİ Tİ İVVALI TİELİLİVVALI TİLİLİLİLİLİLLİLLİLLİ 
000000000000000000000000000 


12.8 0000 

ONDADA 
PostgreSOLD iu WALO WALO 
HLLLLLLLLLULLLLLLLCascading 
ReplicationQUO000000000000000000 
12.8.1 DOUD 


00000000000000000000000000000000 
000012-3001 


HL A 





[12-3 000000000000 


HuLMMasterliLMLLLLMNLLLLSsave1fHSlave211 
SavelljslaveziINLLLLLLMastert TTE T 


OOAD 
000000000012-4000 





[12-4  00000000000000 


0000000000012-30000000000Slave2f]] 
0000Master00000000Slave1000Slave10000 
00000Master TİTVVALH TİLLLLLİİVVAL TİLLİ 
Slave2[]000000WALDOOOOWALOOOOOOOOO 
cascading standby[]000Slave1(000000000 
01000000000000000000000000000000000 0 


LİLİLİLİLİLİL İTİLİLİLİ 
'LLLLILLICPULIDL 


“İLİLİLİLİLİLİLİLİ 


“İLİLİLİLİLİLİLİLİLİLİL İLİ İLİLİLİLİİLİLİLİLİL LİL İLİLİLİLİLİLİ 
00000000000000000000000000000000 


LİLİLİLİLİLİL İL LİL İLİL İT İLİLİLİLİ İLİ İLİLİLİL İLİLİLİLİLİLİLİLİLİ 
00000000000000000000000000012-5000 


HLE A 





[12-5 (0000 +000000000 


000Slave10Master]0000000000000000 
0000140000PostgreSOoLOOOOOOOSlave20000 
LİLİLİLİLİL İL İM 
12.8.2 100000 


000000000000000000000012-51 


[12-5 00000000 


0000000012-6[] 





HLE A 







in SZ hil 


in 3 rill 






BK f PE 
012-6 "TT 


0000Slave100000000Slave200000000 
Slavell] 


0000Slave100000000000Slavel[ 
recovery.conf(]000000 


recovery target timeline = 'latest' 

standby mode = on 

primary conninfo = 'host=192.168.28.74 port=1921 
user=repuser application name=slavel' 


Slavel1llİİİİ maii aa 
Slave2000Slave200000000 


[postgres@pghost3 pg10]$ pg basebackup -D 
/database/pg10/pg root -Fp -Xs -v -P -h 192.168.28.74 -p 
1921 -U repuser 

pg basebackup: initiating base backup, waiting for 
checkpoint to complete 

pg basebackup: checkpoint completed 

pg basebackup: write-ahead log start point: 4/4E000028 on 
timeline 7 

pg basebackup: starting background WAL receiver 
9424317/9424317 kB (100%), 3/3 tablespaces 

pg basebackup: write-ahead log end point: 4/4E004AA8 

pg basebackup: waiting for background process to finish 
streaming ... 

pg basebackup: base backup completed 


00Slave2[]recovery.conf(1000000000 


recovery target timeline = 'latest' 

standby mode = on 

primary conninfo = 'host-192.168.28.75 port=1921 
user-repuser application name=slave2' 


0000Slave2000000 


[postgres@pghost3 pg root]$ pg ctl start 


O00Slave2(1000000000000000000000000 
00000000 


HMasterflillpg stat replication[0000000 


postgres=# SELECT 
pid,usename,application name,client addr,state,sync state,sy 
nc priority 

FROM pg stat replication , 


pid |usename | application name | client addr | 
state | sync state | sync priority 
--------- 1---------14----------------------------------------- 
-+------ Fs 

25041 | repuser | slavel | 192.168.28.75 | 
streaming | async 0 
(1 row) 


ULUULLULEULLULEMasterliSlave 1E1VVALTİTELL 
[]Slavel[][]]pg stat replicationlIHLLLULLUL 


postgres=# SELECT 
pid,usename,application name,client addr,state,sync state,sy 
nc priority 

FROM pg stat replication , 


pid | usename | application name | client addr | state 
| sync state | sync priority 
-------- +-------- +---------------- +----------- +-------- +---- 
"res ie Basen 

5002| repuser| slave2 1192.168.28.761streamingl 
async | 0 


(1 row) 


O00000Slave10Slave20WALOOOO000 
slave 1000O0WALOOOOO 


0000000000MasterlJ000000000000000 


[postgresapghostl -]$ psql postgres postgres 
postgres=# CREATE table t sr6(id int4); 
CREATE TABLE 

postgres=# INSERT INTO t sr6 VALUES (1); 
INSERT 0 1 


0Slave100000000000 


[postgres@pghost2 pg root]$ psql postgres postgres 
postgres= SELECT * FROM t sr6; 
id 


7 
(1 rov) 


Slave 1 UK sr6f]0Slave2[101000000000 


[postgres@pghost3 pg root1$ psql postgres postgres 
postgres= SELECT * FROM t sr6; 

id 

1 

(1 row) 


Slave2 0000000 


12.9 QUUUUUUUU 


PostgreS5OL[]19.0000000000000000000 
000000000000°00*00000000000000000000 
HU 


12.9.1 (0000000000000000 


LİLİLİL LİL İ İLİ İLİLİL İT İLİLİLİT İLL İT İLİ İ İLİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİ İLİL LİLİT İLİ HOHO IL TTL CIL TL TTL] 
00000000000000000000000000000000000 
LİLLİ İLİL İT İLİLİİ TEILTE İLİ İLL İT İT İLİ İ İTİL İLİLİLİLİLİLİLİLİ) 
ULILULILLILULULILULULULLULLUULLIULUUULIULULULU 
ULIULULLLLLLLLLULLLLLLLULLPostgreSQLILLL 
00000000000000000000000000000000000 
LİLİLİLİLİLİLİLİLİL? 


000000000000000000000000000 
pghost1[OOO0pghost2[100000000 


postgres-£ SELECT 
pid,usename,application name,client addr,state,sync state,sy 
nc priority 
FROM pg stat replication ; 
pid | usename | application name | client  addr | 
state | sync state | sync priority 
-------- 4---------4-------------------4----------------------- 


“stiile lased əra a arsız on EHER EBEN 


24924 | GE | node2 1192.168.28.751 
streaming | async | 0 
(1 row) 


00000000tbs. his00000000pghost10000 
LİLİLİTİLİLİLİTİLİLİ 


[postgres@pghostl -]$ mkdir -p /database/pg10/pg tbs/tbs his 


00000000tb6s. hisi aii 


postgres-£ CREATE TABLESPACE tbs his OWNER pguser LOCATION 
'/database/pg10/pg tbs/tbs his'; 
CREATE TABLESPACE 


LİLİLİLİLİL İİ İLİLİLİLİL İLİ İİİ İ İLİ İİLİLİLİLİYİLİL? 


2017-09-12 16:35:11.962 CST,,,16742,,59b79b9f.4166,6,,2017- 

09-12 16:32:31 CST, 

1/0,0,FATAL,58P01, "directory 
""/database/pg10/pg tbs/tbs his"" does not exist",,"Create 

this directory for the tablespace before restarting the 

server.",,,"WAL redo at 3/AA17E8DO for „Tablespace/CREATE: 

25227 ""/database/pg10/pg tbs/tbs his""",,,, 

2017-09-12 16:35:11.962 CST, , , 16740, , 59b79b9f .4164, 3, ,2017- 

09-12 16:32:31 CST, ,0, LOG, 00000, "startup process (PID 16742) 

exited with exit code 1",,,,,,,,,"" 

2017-09-12 16:35:11.963 CST, , ,16740, ‚59679b9f. 4164,4,,2017- 

09-12 16:32:31 CST,,0, LOG, 00000, "terminating any other 
active server processes",,,,,,,,, 

2017-09-12 16:35:11.971 CST,,,16740,,59b79b9f.4164,5,,2017- 


09-12 16:32:31 CST, ,0,L0G, 00000, "database system is shut 
down resin WE 


LLILLLLULLULU 
[//database/pg10/pg tbs/tbs his000000000 
10000000000000000000000000000000000 
10000000000000000000000000000000000 
LLI 


[postgres@pghost2 -]$ mkdir -p 
/database/pg10/pg tbs/tbs his 


Opghost2[11000000000 


[postgres@pghost2 -]$ pg ctl start 


ULLLILLULLLULLULLULLULULLUULLULULUWALII 
LİLİLİTİLİLİLİTİLİ 


postgres=# SELECT 
pid,usename,application name,client addr,state,sync state,sy 
nc priority 
FROM pg stat replication ; 
pid | usename | application name | client addr | 
state | sync state | sync priority 
--------- +---------+----------------+--------------+-------- 


+ 
26841| repuser | node2 | 192.168.28.75 | 
streaming | async | 0 

(1 row) 


LİLİLİİLİL İİ İLİLİLİLİLİLİL? 


LİLİLİL LİL İ İLİLİ İLİLİ İT İLİLİL İT İLL İT İLİL İİLİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİLİL İLİL İİİ İLL İT HOHO HUUU 
LİLİLİLİLİL İ İLİLİLİLİL İLİ İİLİL İİLİL İ İTİLİLİLİYİLİL? 


12.9.2 (1010100000000 


LİLİLİLİLİ İLİ LİLİT İLİLİLİLİİLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİLİ 
ILLLILLIUSQLI ILLILLILLILLULLILLILLILLILLILLILLILILI 
LİSQLIILLILLILLILILILILILLILLIL 


ERROR: canceling statement due to conflict vith recovery 
DETAIL: User query might have needed to see rov versions 
that must be removed. 


LİLİLİLİLİLİLİL İLİLİİ İLİLİLİLİ İLİLİLİLİİLİLİLİLİLİLİLİLİLİLİLİ 
ILILLLIULULIDLILLILLIUPostgreSQLIIMVCCLLLU 
LİLİLİLİLİ İLİLİLİL İİ İLİLİLİLİ İİLİLİLİ illa utovacuuml İTİ 
ULLULLULLIUVACUUMILLLLLLULLULLLLLLULLUL 
VACUUMILILLLULLLLLLULLLULLULLLLLULLULULLI 
LİLİLİLİLİL İİ İLİLİLİLİLİLİLİLİ 


ILILPostgreSQLI TLLİLİLİLİLİLLİLLİLLİLLİLLİLLİLİ 
LİLİLİLİLİLİ İTLİLİLİLİLİLİL? 


‘max standby streaming delay(]00000 
0300000000SOL00000000000WALDOOOOOO 
00030000000000000003000000000000000 
00000000000000WALDOOOOOWALDOOOOOOD 
10000000000000000000000000000000000 
000-100000000WALGD0000000000000000 
WAT! 


"hot standby feedback[)000000000000 
ILLLLLLULLULLLLLonLLULLULLLLLLLULLLULLLLUU 
UTC) 
LLILLLLLLLLLLLLLLLLLLLLLLLLLLLLLLULLU 
7777 a 
O 


100000000000000000000000000 
pghost1000Opghost200000000 
postgresgl.conf[]0000 


max standby streaming delay = 10s 


LİLİLİLİLİLİLİLİ 
max standby streaming delay(]000010000 


000000reloadt10000000000 


[postgres@pghost2 pg root]$ pg ctl reload 
server signaled 


[[Jupdate per2.sqIITLLLUL 


\set v id random(1,1000000) 
update test per2 set flag='1' where id-:v id; 


pghost1ipgbenchf]00000000000120 
0000000 


pgbe nch -c 8 -T 120 -d postgres -U postgres -n N -M 
prepared -f update per2.sgl> update 8.out 2>81 & 


LİLİLİLİLİL İ İTİL İL İLİLİİ İT İLİL İ İLİLİLİTİLİLİ 


postgres=# \timing 

Timing is on. 

postgres=# SELECT pg sleep(15),count(*) FROM test per2; 
ERROR: canceling statement due to conflict with recovery 
DETAIL: User query might have needed to see row versions 
that must be removed. 

Time: 10433.102 ms (00:10.433) 


LLİLİLLİLLİtest per20000000000p9. sleep 
0000000010000000000000 


LİLLİ İLİL İİ İTİLİLİLİLİLİL? 


LULLULLUmax standby streaming delay 
OOL 


O0000max standby streaming delayll 
0010000000000000000WALDOOOOOOODOSOL 
0000010000000000000000000000000-1000 
000000000000006000] 


max standby streaming delay = 60s 
hot standby feedback = off 


Thor standby feedback[]0000off000 
00000reload(]0000000000 


[postgres@pghost2 pg root]$ pg ctl reload 
server signale 


000000egbench(00000000000000000 


postgres=# SELECT pg sleep(15),count(*) FROM test per2; 
pg sleep | count 
25 la EM aren mre i O 
| 10000000 
(1 row) 


Time: 15327.394 ms (00:15.327) 


0000000015000000 


000000hot standby feedback[][] 


hot standby feedback[]0000on000000 
10000000000000000000000000000000000 
0101000000000000000000 


hot standby feedback = on 
max standby streaming delay = 10s 


O00O0hot standby feedback iLlonfiLLu 
max standby streaming delay(]000010000 
000000reload[]0000000000 


[postgres@pghost2 pg root]$ pg ctl reload 
server signale 


unudun 
LI 


postgres=# SELECT pg sleep(15),count(*) FROM test per2, 
pg sleep | coun 
25 55 
| 10000000 
(1 row) 


Time: 15349.958 ms (00:15.350) 


0000000001500000000 


LLLLLULLLLULLLLLLULLLLLLU 
max standby streaming delay(]00-100000 
10000000000000000000000000000000000 
000000000000hot standby feedback HOHO 
10000000000000000000000000000000000 
100000000000000000000 


12.9.3 HOHO WALII 


LİLİLİL LİL İ İLİ İLİLİ İT İLİLİLİT İLİ İT İLİL İİ İLİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİ İLİLİLİLİLİLİLİT İLL İT İLİ İİLİLİLİLİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİ İLİLİL İTİL İLİLİT İLİ İT İLİ İ İTİL İLİLİLİLİLİLİLLİLİ 
LİLLİ İLİL İT İLİ İLİLİLİLİT LİLL HUUU HOHO 
ILILIULILULIU 


FATAL,XX000, "could not receive data from WAL stream: ERROR: 
requested WAL segment 000000010000000100000022 has already 
been removed" 


LİLİLİLİLİLİLİLİTİLİTİVVALI TEILTE] 
00000001000000010000002 20000000000 
ULLLLLUULLULULLLULULLLULLLULLUWALULULLULLULLL 
LİLİLİLİLİLİVVALI İTTTİTİTİTİVVALI TİTLİLİLİLİLİLİ 
wal keep Ssegmentt]1010000000000000000 
DUDBDUWALDOBUDUDUUDUDUDWAL TULIT 
LİLİLİLİLİL İ İLL İLİLİL İT İTİLİ İT İLİ İT İLİL İ İLİLİLİLİLİLİLİLİLİİ. 


0000000000000000000000011B000000000 
000600GB00000000000000000000000000 
UU 


10000000000000000000000000000000 
000000000pghost10000pghost2[10000000 
postgresgl.conf[]0000000 


wal keep segments = 1 
archive mode = on 
archive command = "cp Sp /archive dir/pg10/sf' 


Mwal keep segments[]0010000p9. wall] 
OO0O0000UWALD0000000000000000000000000 
O000000WALDOOOOOO/archive. dir/pg10000 
OOreload[]0000000000 


[postgres@pghostl pg root]$ pg ctl reload 
server signale 


Hüvval keep Segment 00000100 
pg wall]00100010000WALOO000000000000 
checkpoint] 00000p9. wall HI WALI HOHO 
OOL 


postgres=# CHECKPOINT; 
CHECKPOINT 


LLILILIpg wat n wALTDDUUUUDULCWALT] 
DOUDBDUDUDUDUUUUWALT ULL 


LİLİLİTİLİLİLİİTİLİL? 


[postgres@pghost2 -1$ pg ctl stop -m fast 
vaiting for server to shut dovn.... done 
server stopped 


ILLLLDupdatel TU update per2.sg| 
LİLİLİTİLİTTİLİL? 


\set v id random, 1000000) 


update test per2 set flag='1' where id-:v id, 


Lllpgbenchi TİLLİ İ 


pgbench -c 8 -T 120 -d postgres -U postgres -n N -M prepared 
-f update per2.sql > update 8.out 2261 6 
111 23803 


UUpgbenchlLLLLLLİLLİLİLİLİLİLİLİLİLİLLLLLLU 
00000000P9. switch vvallHLcheckpointi In 


RAR 


postgres=# SELECT pg switch val(), 
pg switch wal 


4/32983D58 
(1 row) 
DOOD 


postgres=# checkpoint; 
CHECKPOINT 
. LILU 


00000000000p9. switch wall IDLIDLLIDLU 
WALDOOOOOOOOODODOOUDODODODOD 


İpostgresepghost1 pg root]$ ll /archive dir/pg10/ 


57 352M 
------- 1 postgres postgres 16M Sep 14 21:34 


000000070000000400000073 
1 postgres postgres 16M Sep 14 21:34 


999000070000000400000024 
00 


OOWALDOOO/archive dir/pg10/0000000 
WALDOOOO 


LİLİLİTİLİLİTİTİLİLİİTİ 


[postgres@pghost2 -]$ pg ctl start 
server started 


UNUNUNUNUNUNU NU UN EIN BIN WALD 


0000000 


2017-09-14 21:44:34.764 CST, ,,25011, ,59ba87c2.61b3,2, ,2017- 
09-14 21:44:34 CST, ,0, FATAL,XX000, "could not receive data 
from WAL stream: ERROR: requested WAL segment 

0000000 70000000400000023 has already been 

removed",,,,,,,,, 


İİİ 


00000007000000040000002 30000000000 
OOOO$PGDATA/pg_walQ0000 
0000000 7000000040000002 30000000000 


UU 


[postgres@pghostl1 pg root]$ 11 
pg_wal/000000070000000400000023 

ls: cannot access pg wal/000000070000000400000023: No such 
file or directory 


000000/archive dir/pg10/0000WALOOO 


LİLLİ İLİL TD TE TE TEILTE TL] 


[postgres@pghostl pg root]$ 11 

/archive dir/pg10/000000070000000400000023 
-fW------- 1 postgres postgres 16M Sep 14 21:34 

/archive dir/pg10/000000070000000400 000023 


LİLİLİLİLİLİLİL İTİL TİLİTİVVALI OOOO 
00000 


İpostgresepghost1 pg root]$ scp /archive dir/pg10/” 
postgres@pghost2:/archive dir/pg10 
postgres@pghost2's password: 


0000000 Orecovery.conff]00000000000 


restore command = "cp /archive dir/pg10/%f %p' 


restore command[)00000shell0000000 
ILLWALI İTİTİTİTİVVALI TİTLİLLLLLLLLİLİİ 


[postgres@pghost2 pg root]$ pg ctl restart 


LIED İLİL İİ İLİLİLİLİLİLİL? 


2017-09-14 21:55:16.904 CST, , ,25224, ,59ba8a44.6288,1, ,2017- 
09-14 21: 55: 16 CST,,0,L0G,00000, "ending log output to 
stderr" "Future log output will go to log destination 
""csvlog" ret 
2017-09 - 14 21:55:16.911 CST,,,25226,,59ba8a44.628a,1,,2017- 
09-14 21:55:16 CST,,0,LOG, 00000, “database system was shut 
down in recovery at 2017-09-14 21:55:11 CST",,,,,,,,, 
2017-09-14 21:55:16.913 CST, , ,25226, ,59ba8a44 .628a,2, ,2017- 
09-14 21:55: 16 GST, ,0,LOG, 00000, "entering standby 
mode",,,,,,,,, 
2017-09-14 21:55:16.933 CST,,,25226,,59ba8a44.628a,3,,2017- 
09-14 21:55:16 CST,1/0,0,L0G,00000,"redo starts at 


4/ 1A00D8A8" ,,,,,,,”, 

2017-09-14 21:55:18.052 CST, , ,25226, ,59ba8a44 .628a, 4, ,2017- 
09-14 21:55:16 CST ,1/0,0, LOG, 00000, "restored log file 
""000000070000000400000023"" from archive",,,,,,,,;, 
2017-09-14 21:55:18.526 CST,,,25226,,59ba8a44.628a,5,,2017- 
09-14 21:55:16 CST, 1/0, 0, LOG, 00000, "consistent recovery 
state reached at 4/23D6EA98",,,,,,,,, ih 

2017-09-14 21:55:18.527 CST,,,25224, ,59ba8a44.6288,2, ,2017- 
09-14 21:55:16 CST,,0,LOG, 00000, “database system is ready to 
accept read only connections” ba E 

2017-09-14 21:55:18.552 CST, , ,25226, ,59ba8a44 .628a, 6, ,2017- 
09-14 21:55:16 CST, 1/0, 0, LOG, 00000, "restored Log file 
""000000070000000400000024"" from archive",,,,,,,,;, 
2017-09-14 21:55:18.685 CST, , ,25226, ,59ba8a44 .628a, 7, ,2017- 
09-14 21:55:16 CST, 1/0, 0, LOG, 00000, "restored log file 
""000000070000000400000025"" from archive",,,,,,,,, 


2017-09-14 21:55:22.192 CST,,,25264,, 59ba8a4a.62b0,1,,2017- 
09-14 21:55:22 CST, ,0,LOG, 00000, "started streaming WAL from 
primary at 4/ 38000000 on timeline 7",,,,,,,,, 


LİLİLİLİLİLİLİLİLİLİLİLİLİLİLİVVALI OOOO 
00000007000000040000002 30000000000 
O000000000WALDO00000000000 "started 
streaming WALNINULNULULULULUNU 


LİLİLİLİİLİLİT İT İİİ İT TT LİTEİLİVVALI ULULUL 
DUDWALDGDUDUDUDUDUDU 


LİLİLİL LİL İ İLİLİ İLİLİ İT İLİLİ İT İLİ İT İLİL İ İLİLİLİLİLİLİLİLİ 
LİLİLİTİLİLİLİTİİ 


0000000000Owal keep segmentsr İLİ 
OOOOOOOOO$PGDATA/pg. vvall TİTELLLLVVALII 


TOO WA LOO 
Upg_wal DOIT 


LİLİLİLİLİLİLİLİLİLİLİLİLİLİLLİL İLİ İLİLİLİLİLİLİİVVALII 
LİLİL İL İLİL İİLİLİ İLİLİL İT İLİLİL İT İLL İLİ İ İLİLİLİLİLİLİT YİL? 
UWALI TİL TİLLİ LİL LİLİLİLİLİLİLİLİLİLİVVALI TİLLİ 
LİLİLİTİLİLİTİTİLİLİİİİ 


ULLLLLLLLLULLLLUReplication slets TEIL] 
LİLLİ İLİL İT İLİ İLİLİ İTİL UU 
LİLİLİL İLİL İT İLİLİL İLİLİL İT LİLİT İT İLİ İLİ İİTİLİLİLİLİLİLİLİLLİLİ 
ULLLILLLLULULL 00” OOOO WAL OOOO 
LİLİLİLİLİLİLİLİ İLİ İLİİLİ WALIO 
0000000000000000000p9. wa100000000000 
00000000000e9. wall Eb dp DOCU 


000000000000postgresg!.conf]000000 
U 


max replication slots = 1 
wal keep segments = 1 


LİLİLİLİLİL İİ İLİLİLİLİLİLİTİLİ 
LİLİLİLİLİL İİ İLİLİL İLİLİLİLİLİLİ 


postgres-£ SELECT * FROM 

pg create physical replication slot('phy slot1"), 
slot name | lsn 

we i re arn rlr Həə 
phy slotl | 

(1 rov) 


00000pg. replication slots[] 
pg, replication slots[]000000000000000000 
10000000000000000 0 


postgres-£ SELECT 
slot name,plugin,slot type,database,active,active pid,xmin 
FROM pg replication slots ; 

slot name | plugin | slot type | database | active | 
active pid | xmin 
-------------- +-------- +----------- +---------- +-------- +---- 
See ae aa 

phy slotl | | physical | | f 
| 


(1 row) 


“slot name HOHO 
plugin00000000000000 
“slot typel]0000000physical[]logicalf] 


databasef]()1100000000000000000000 
LİLİLİLİLİL İİİ İTİLİLİLİLİİ İ İLİLİLİTİLİLİLİ 


"active[]0000000000000E 


“active pidDED b Da a 
xminl]0000000000000 


00O0recovery.conf]00000 
primary slot name[]0000000 


recovery target timeline = 'latest' 

standby mode = on 

primary conninfo = 'host-192.168.28.74 port=1921 
user-repuser application name=slavel' 
primary slot name = 'phy slotl' 


LİLİLİLİLİL İİ İLİLİLİLİLİLİLİLİ 


[postgres@pghost2 pg root]$ pg ctl restart -m fast 
waiting for server to shut down.... done 
server stopped 


0000000P9. replication slots LL 


slot name,plugin,slot type,database,active,active pid,xmin 
FROM pg replication slots ; 
slot name | plugin | slot type | database | active | 
active pid | xmin 
-------------- +-------- +----------- +---------- +-------- +---- 


phy slotl | | physical | | t 
23833 | 
(1 row) 


LL jactiver] D IDOL dm 2 38330000000 
HUDU 


Ipostgres&pghost1 pg . M -ef | grep 23833 
postgres 23833 19503 0 00:00:00 postgres: 
wal sender process 7 pore 168.28.75(33141) streaming 


4/52044950 


238330000000 WALI HO 


LİLİLİL İLİ İ İLİ İLİ İT İLİLİ İLİ İT İLİL İ İLİLİLİLİLİLİLİLİ 
ULLLILWALI TTT 


LİLİLİTİLİLİTİTİLİLİ 


[postgres@pghost2 -]$ pg ctl stop -m fast 
vaiting for server to shut dovn.... done 
server stopped 


000000000000000pgbench(0000000000 


pgbench -c 8 -T 120 -d postgres -U postgres -n N -M prepared 
-f update per2.sql > update 8.out 2>&1 $ 


000000000000000000p9. switch wall 
[]checkpoint[][][] 


LİLİLİTİLİLİTİTİLİLİİİ 


[postgres@pghost2 -]$ pg ctl start 


DUDBDUDUDOUDUDUUWAT ILLULULULULLUL 
DLISPGDATA/pg wall]J0JO00WALO00000000000 
0000000 


12.10 (0000 


PostgreS0L1000000000000000000800 
PostgreSOL1000000000000000Logical 
Replication(]0000000000000002ndguadrant 
LLILILLILULLIULLU 


LİLİLİLİLİLİL İL İLİL İLL İT İLİLİLİLİ İLİ İLİLİLİL İLİLİLİLİLİLİLİLİLİ 
000000000000000000000000000000000000 
000000000000000000000000000000000000 
LİLİLİLİLİL İT İTİLİLİLİLİ İTİLİLİLİİ 


OTTO 
“LİLİLİLİLİLİL İTİL İTİL İTİNİ 
O0O0PostgresoL100000000 
O00PostgreSOLOOOOOO 


LİLİLİLİLİLİVVALI İİLİLLİLLİLLİLLİLİLİLLİLLİLİLİLİ 
VVALI Tİ İLİLİLİLİLİLLİLLİLVVALI TİLİLİLİLİVVALI TET] 
00000000000ogical decodingTİTİLLLİLİLLİLİLLİ 
VVALI Tİ İLİ İLİLİLLİLLİLLİLLİLLİLVVALI OOOO 
LİLİLİLİİT İTİ TLİ LİL İLİLİLİLİLİVVA LI OOO 
WALDO 


12.10.1 [Hn 


000O0Ological decodingDrin nn mn bau 
LİLİLİLİLİLİ İTİ İT LİL İLİLİLİLİLİLİLLİLLİLVVA LI TİLİLİLİLİLİİ 
LİLİLİLİLİLİİ İİLİLİLİLİ İT İTİLİTİLİLİİLİ 


0000000000wal TevelliliLilogicalTTiEl 
max_replication_slotsQQQ00L000000 


wal_level = logical 
max replication slots = 8 


wal levelllHiLİVVALI TLULLULMLUminimalll 
replicaf]logica110100012.1.100000000000000 
0100000000000000 


max replication slots(]00000000000000 
0000000000000 


pghost170000000000000000 


postgres=# SELECT 
pg create logical replication slot('logical slotl", "test dec 
oding'); 
slot name l lsn 
logical slotl | 4/85004210 
(1 row) 
[pg replication slots(00000000 
postgres=# SELECT 


en 
FROM pg replication slots; 
slot name | plugin | slot type | database | 
active | restart -tsn 


------------------+}--------------- +----------- +---------- +-- 
ei slotl | test decoding | logical | postgres | f 
| 4/850041D8 
phy slotl | | physical | pt 
| 4/85016670 
(2 rows) 


000000000000000logical. slot10000 
pgh_slot1Q000012.9.300000000000000000 
NEEN 


im 000000000logical slot11000000000000 


postgres= SELECT * FROM 
pg logical slot get changes (‘logical slotl',null,null); 
lsn | xid | dat 


pg logical slot get changes[00000000 
000000000000000000000000000000000000 
LLLILLLLLLU 


LİLİLİLİLİLİ Tİ TİLİLİLİLLİLLİLLİLİLİLLLİDDLİ TİLİLLİ 


postgres=# CREATE TABLE t logical(id int4); 

CREATE TABLE 

postgres=# SELECT * FROM 

pg logical slot get changes( ‘logical slotl',null,null); 
lsn | xid | data 


4/85094B38 | 42976847 | BEGIN 42976847 
4/850A9DE8 | 42976847 | COMMIT 42976847 
(2 rows) 


LİLİLİLİL İLİ İL TT TTİTLİLİLİLLİDDLİ TT Tİ TİLTİLİİLİİ 
DDLI IDLIDLIDDLIILILLILLILLIDLI 


O00Ological sloti111İLİLİİELLLLLLLLL 


postgres-£ SELECT * FROM 

pg logical slot get changes( ‘logical slotl',null,null); 
lsn | xid | data 

25: +-----+------ 

(0 rows) 


000000000000000000000000000000000 


Lüt logical(100000000000logical slot1f] 
0100000000000 


postgres=# INSERT INTO t logical VALUES (1); 

INSERT 0 1 

postgres= SELECT * FROM 

pg logical slot get changes('logical slotl',null,null); 
lsn | xid | data 


4/850AB898 | 42976848 | BEGIN 42976848 

77 | 42976848 | table public.t logical: INSERT: 
idlintegerl: 

Aang | 42976848 | COMMIT 42976848 
(3 rows) 


OOOOOOOOINSERTOOOOOODOOD 


» [I] pg logical slot get changesfll 
ILLLLLLLULLLULLLLLLLLLLLLLLLLLLLLLLLLU 
ILLLLLLULLLLLLLLLULLULLU 
pg logical slot peek changesi HULLULULULU 
ILLLLLLLULLLULLL 
pg logical slot get changes UHT! 
O000pg logical slot get changes(]000000 
pg logical slot peek changes[]000000 


ULIULLILLIULULLILLILLUULULLIULIULULLILLU 
pg recvlogical[11110100000000000000000000 
LİLİLİLİLİLİLİLİLİLİİLİ 


postgres=# INSERT INTO t logical VALUES (3), 
INSERT 01 


0000069. recvlogicalDID Bb 
logical_slot 10000000000000 


[postgresapghostl -1$ pg ... -d postgres --slot 
-T 


logical slot1 --start 


BEGIN 42976850 
table public.t logical: INSERT: id[integer]:3 


COMMIT 42976850 
Ou 


-dEDOUDDODU--stet nn abd --start 1 
L-—slot TİLİLİULİLİULİLİLLİLLLİLLL-TLİLİLİLİLİLİLLİLİLLI 
LİLİLLT” -ULLLILLILULLULLLULLULLINSERTILULLI 


LİLİLİLİLİL İİ İT İTİL İLİL İT İLİLİLİL İİ İT İLİLİLİLİLİLİ 


postgres=# SELECT pg drop replication slot('logical slotl') 
pg drop replication slo 


12.10.2 (000000 
0000000012-7000 
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12 38 EPE AA SA X2 f / TR 


[12-7 0000000 


ULULLULLİLLLULULLLLLLPostgreSQLi TİTLLLLİ 
00000000000000000000000tablelf]table2[] 
OOPublication(]0000Subscription(]00000000 
EluLtablelfTitable21) 


00000000000000000000000Publication 
OOOWALDOOOOOOOODOOOOOOOOOOOOD 
AA alan 


00000000000000000Publicationf] 
Subscription[] 


Publication HOHO 
PostgreSQL İTLLULLLLPublicationlLILİLLUULLİİ 
000000000000000000000000000000000000 





000000000000000000000000000 Oreplica 
identity ](00000000000DELETE/UPDAEOOOODO 
00000000000000000000000000000000000 
LİLİLİLİLİ İT İT İLİLİLİLİ İTİLİLİL İLİLİ İLİLİLİLİL İLİ İLİLİLİLİL İL TİLLİ 
0full00000000000000000000000000000000 
00000000000000UPDATE/DELETEOOOOO 


Subscriptionf]010000000000000000000 
0000000000000Subscription(100000000000 
LİLİLİLİL İLİ Tİ TİLİLLİLLİLLİLLİLLİLLİLLİLİDDLİ İLİ 
LİLİLİLİLİ İT İİ İLİLİLİLİ İLİLİLİLİLİLİ ODD 
LİDDLTTLİLLİLLİLİLİLİLİLİLİLİLİ İT TT TTLİLİVVALI İTLİ 


12.10.3 (00000 


010000000000000000000000000000000 
0000000012-6[] 


[12-6 00000000 





00000postgresg!.conf11000000000 


wal level = logical 
max replication slots = 8 


max wal senders = 10 


wal levelliliLiNlogicalTIHULLLULL 


“max replication slotsiiHLLLLULULLULLLE 
LL 


“max wal senders[]1000000000000000 
ILLILILLLILILILLIWALI ILILILILILILILULILILILILILILI 
max replication slots(]00000000000 


00O0O0postgresg!.conf111100000000 


max replication slots = 8 
max logical replication workers = 8 # taken from 
max worker processes 


“max replication slots(]0000000000000 
LLLLLILLLLI 


“max logical replication workersi III! 


ar A 


[[Imax logical replication workers] 
00000000max worker processes(]00000000 
0000000max worker processes[]00000000 


LİLİLİLİLİ İT İİ İLİLİL İLİ İT.İLİLİLİLİLİ İLİLİLİLİ 
REPLICATIONOO0000000 


CREATE USER logical user 
REPLICATION 
LOGIN 
CONNECTION LIMIT 8 
ENCRYPTED PASSWORD 'logical user'; 


UUULLULLULREPLİCATİTONT TTLLİLİLİLLU 
SUPERUSERİ İİLLLLİLİLİLİLİLUUULLULLLLLLLİ 
logical user[][]][ogical user]00000000000 
000000 


LİLİLİLİLİLİLİLİLİ TİLİLİLİİLİ 


[postgres@pghost1 -1$ psql mydb pguser 
psql (10.0) 
Type "help" for help. 


mydb=> CREATE TABLE t Ir1(id int4,name text), 
CREATE TABLE 

mydb=> INSERT INTO t Lri VALUES (1, a"), 
INSERT 0 1 


ma. O AMADE MEN 


mydb=> CREATE PUBLICATION publ FOR TABLE t lr1; 
CREATE PUBLICATION 


LİLİLİLİLİLİTİTİLİLİ 


CREATE PUBLICATION name 
[ FOR TABLE [ ONLY 1 table name | ” 1 [, ...] 
| FOR ALL TABLES | 
| WITH ( publication parameter [= value] |, ... 1 ) | 


'namel TTT 


"FOR TABLEOOODODOOOOOOOODOOOODOD 
000000000000000000000000000000000000 
LİLİLİLİLİLİLİLİLİL İ İLİ İLİ İL İTİTİLİLİ 


"FOR ALL TABLESİLİLLİULİLİİLİİLİLLİLLİLİİLU 
LİLİLİLİLİL İİ İT İLİTİLİLİ İİLİLİLİLİLİ ODD 
PostgreSQLIILLILULULLULULLULLILLILLULLLU 
PostgreSQLILLILLILLILIULI 


0000000000000000000000 
pg publication(]10000000 


mydb=> SELECT * FROM pg publication; 

pubname | pubowner | puballtables | pubinsert | 
pubupdate | pubdelete 
------------ +----------+--------------+-----------+--------- 


publ | 16391 | f | t | t 
t 


“pubname LİLLİ 


'pubownerH OHOOO user TI 
usesysidHOHHOUO 


puballtables[]101000000000000t0000000 
0000000000000000 


pubinsert(t00000000INSERTOOO 
:pubupdater]t[] 0000000UPDATEOOO 
-pubdelete[ t 0000000DELETEDDO 
00000000t 1r1000000000000000000000 


[des@pghost3 -1$ psql des pguser 
psql (10.0 
Type "help" for help. 


des=> CREATE TABLE t lrl(id int4,name text); 
CREATE TABLE 


00000000000000000000 


CREATE SUBSCRIPTION subscription. name 
CONNECTION 'conninfo 
PUBLICATION publication name [, ...] 
[ WITH ( subscription parameter [e value] |, ... 1 ) 1 


‘Subscription name[]0000000 


CONNECTIONOOO000000000000Ohost[ 
port[]dbnamef userf]password[]0000000000 
00000000000=/.pgpass10000 


'PUBLICATIONUUNULULULULUL 

‘WITH[Jsubscription parameter[=value] 
[0...10000000000copy. dataf]booleanf[] 
create slot[]boolean[][]Jenabled[]boolean[][] 


slot_name[string 000000000000 
m 0000000000000000—/.pgpass400000000 


192.168.28.74:1921:mydb:logical user:logical user 


0—/.pgpassi10000000000000 


[des@pghost3 -]$ chmod 0600 .pgpass 


ge 000000069. hba.confrIanimp bp] 


000000000000000000000000000000000 


[des@pghost3 -]$ psql des postgres 
psql (10.0) 
Type "help" for help. 


des=# CREATE SUBSCRIPTION sub1 CONNECTION 
"host-192.168.28.74 port=1921 

dbname=mydb user-logical user" PUBLICATION publ; 
NOTICE: created replication slot "subl" on publisher 
CREATE SUBSCRIPTION 


LİLİLİLİLİL İT İT LİL İLİL İT İLİLİLİL İL İT İLİLİLİL İLİLİLİLİLİLİ 
sub 10000000000000000000000 


mydb=> SELECT 
slot name,plugin,slot type,database,active, restart lsn 
FROM pg replication slots where slot name='subl'; 
slot name | plugin | slot type | database | active | 
restart lsn 


subl | pgoutput | logical | mydb | t 
4/9793A6F0 
(1 rov) 


ULplugin(ILIUpgoutputiIULLILLILLILLI 
plugin[] 


"m 0000000p9. subscription nnn 


des=# SELECT * FROM pg subscription; 
-[ RECORD 1 ]---+------------------------------------------- 


subdbid | 16387 


subname | subl 

subowner | 10 

subenabled t 

subconninfo | host-192.168.28.74 port=1921 dbname=mydb 
user=logical user 

subslotname | subl 

subsynccommit | off 


subpublications | {publ} 


“subdbidTTULLOİDİİpg. database.oid[] 


HU 


“subname[]000000 

“subownerl]000000 
“subenabled[]0000000 
subconninfof]000000000000000000000 
“subslotname[] 000000 
“subpublications(]000000000000 
00000000000t Ir100000000000000 


des=> SELECT * FROM t L1r1, 
id | name 

----+------ 

(0 rows) 


m 000000t 1r10000000000000000000000 


2017-10-01 14:39:45.795 CST, , , 16650, ,59d08db1.410a, 1, ,2017- 
10-01 14:39:45 CST,4/47,0,L0G,00000, "logical replication 
table synchronization worker for subscription ""subl"" 
table ""t 1r1"" has started",,,,,,,,, 

2017-10-01 14:39:45.875 CST, ‚16650, ,59d08db1.410a,2, ,2017- 
10-01 14:39:45 Cer, 4/50, 0, ERROR, XX000, “could not start 
initial contents copy for table " "pguser. t ırı” ": ERROR: 
permission denied for schema pguser",,,,,,,,, 

2017-10-01 14:39:45.875 CST,,,6054, Ec rp 
09-30 15:14:29 CST, ,0,LOG, 00000, “worker process: logical 
replication worker for subscription 16396 Sync 16389 (PID 
16650) exited with exit code 1",,,,,,,,, 


0000000000000000sub10t 1r10000000 
000000000000000000000pguserl 000000 


0000000logical user TTT 
logical user MULULUL 


mydb=> GRANT USAGE ON SCHEMA pguser TO logical user; 
GRANT 

mydb=> GRANT SELECT ON t lr1 TO logical user; 

GRANT 


OO0O0Peguserm]0000000Ological useri HOHO 
Lüt. Ir111SELECTİİLLLlogical user] 


LİLİLİLİLİ İL İLİLİL İTİL İTİTİLİLİTİLİ 


2017-10-01 14:45:18.893 CST, , 16755, ,59d0861e.4173,1, , 2017- 
10-01 14:45:18 CST,4/400,0,L0G, 00000, "logical replication 
table synchronization worker for subscription ""subl"" 
table ""t lr1"" has started",,,,,,,,, 

2017-10-01 14:45:18.951 CST, , 16755, ,59d08eTe.4173,2, ,2017- 
10-01 14:45:18 CST,4/404,0, LOG, 00000, “logical replication 
table synchronization worker for subscription ""subl"" 
table ""t lr1"" has finished",,,,,,,,, 


LILILİLLİLİLLİsub lU 1r1000000000000000 
ULILLULILULIULILULULIU 


des=> SELECT $ from t Lr1 , 


id | name 
Seis +------ 
1 la 

(1 row) 


00000t 1r1000000000000000000000 


m LİLİLİLİLİL İİİ TİTİTİLİLİLİLLİLLİLVVALI TTT 


postgres: wal sender process logical user 
192.168.28.76(47464) idle 


LİLİLİLİLİT İİİ TİTİLİLİTİLİLVVALI İİLİLİLİLİLİLİLİLİ 


postgres: bgworker: logical replication worker for 
subscription 16396 


EM RENE IA 


12.10.44 ITLUDMLİTİL 


İİİ 
LLULLUELLULLULLUİNSERT/7UPDATE/DELT ELDELİ 
LİLİLİLİLİLİLİİLİ 


LİLİLİLİLİLİİ İLİLİLİLİLİİ İİLİLİİLİ 


mydb=> INSERT INTO t lr1 VALUES (2, 'b'); 
INSERT 01 


LİLİLİLİLİ İT İLİLİLİLİL İT İLİTİLİİİLİ 


des=> SELECT € FROM t lr1 WHERE id-2; 
id | name 


LİLİLİLİLİL İT İLİLİLİLİLİİLİLİ 


mydb=> UPDATE t 1r1 SET name='bb' WHERE id-2; 
ERROR: cannot update table "t Ir" because it does not have 
replica identity and publishes updates 


HINT: To enable 7009 the table, set REPLICA IDENTITY 
using ALTER TABL 


000000t 1r10000000000replica 
identity OO000000012.10.2 0000000000000 
OOOOUPDATE/DELETEDOO0O00OO000000000000 
OOOreplica identity[]1000000000000000000 
1277770000 


0000000t 1r10000000000 


mydb=> ALTER TABLE t lr1 ADD PRIMARY KEY(id); 
ALTER TABLE 


0000000t 1r100000000000 


des=> ALTER TABLE t Ir1 ADD PRIMARY KEY(id); 
ALTER TABLE 


0100000000000000000000000000000000 
00000000 


000000000000000 


mydb=> UPDATE t Ir1 SET name='bb' WHERE id-2; 
UPDATE 1 


0000000t IrLOLOLLULLUOLUPDATEUODL 
LİLİLİLİLİL İLİ İLİLİLİLİL İİ TİLİLİ 


des=> SELECT € FROM t lr1 WHERE id-2; 
id | name 


DEIDEIBUOEIOEJUPDAT ECTETCTETDTEIETETEIETET 


LİLİLİLİ İLİ TİLLİDELE T ETİTLİLLİLLİLLİLİLİLİLİLİLLİ 
OOOOIDOO2000000000 


mydb=> DELETE FROM t Lr1 WHERE id-2; 
DELETE 1 


000000000000000 


des=> SELECT * FROM t 1r1 WHERE id-2; 
id | name 

MCN .- +------ 

(0 rows) 


' LİLİLİLİLİLLİLLİLİDİTİİZEİİLİLİLİLİDELE T ET! 


000000000t IrLULLLLLOLULLt Il 
0000000000tt 1r1000000000000000000000 
000000000000000000000000000000000000 
i linke 


12.10.5 (LLLLLLLUULL 


İİ 
İİİ 


00000000000t big00001000000000000 


mydb=> CREATE TABLE t big(id int4 primary key, 
create time timestamp(0) without time zone default 
clock timestamp(), 

name character varying(32));) 

CREATE TABLE 


mydb=> INSERT INTO t big(id,name) 
SELECT n,n”randon( ) “10000 FROM generate series(1, 10000000) 


n, 
INSERT 0 10000000 


Ut_bigfSELECTOOOUU000000 


logical user] 


mydb=> GRANT SELECT ON t_big TO logical_user; 
GRANT 


0000000000t big00000pub 400000 


mydb=> ALTER PUBLICATION publ ADD TABLE t big; 
ALTER PUBLICATION 


000000000000000dRp+00000000000 


mydb=> \dRp+ publ 
Publication publ 
Owner l All tables l Inserts İ Updates İ Deletes 
pguser | f | t 1 t | t 
Tables: 
"pguser.t big" 
"pguser.t lr1" 


0000t Do UU oub LIT 


0000000Pg. publication tables1000000 
LİLİLİLİLİLİİTİLİLİ 


mydb=> SELECT * FROM pg publication tables , 
pubname | schemaname l tablename 


publ | pguser | t Url 
pub1 İ pguser | t big 
(2 rovs) 


ma 00000000t big00000000000000000000 


des=> CREATE TABLE t big(id int4 primary key 

create time timestamp(0) without time zone e SE 
clock _timestamp(), 

name character varying(32));) 

CREATE TABLE 


Ur big00000000000000000000E big 
LİLİLİLİLİL İL İLİLİL LİLİT İLİLİLİLİ İTİTİLİLİLİ 


des-£ ALTER SUBSCRIPTION subl REFRESH PUBLICATION , 
ALTER SUBSCRIPTION 


00000000000000t big00000000000000 
0000000000000000CoPY000000033000000 
TU big000000000000000000 


des= SELECT COUNT(*) FROM pguser.t big; 
coun 


10000000 
(1 row) 


TU big00000000000 


00000000000000t big00000000000000 
UO big0000pub10000000000000 


mydb=> ALTER PUBLICATION publ DROP TABLE t big; 
ALTER PUBLICATION 


EN big00000000 
LİLİLİLİLİLİL İT İLİLİLİL İ İT İLİLİLİLİLİT İTLİLİLİLİLİ 


12.10.6 QQUUUUUUU 


LİLİLİLİLİL İL İT LİL İLİT İ OOOH 
000000000000000000000000000000 


0000000sub100000000000000000000 


des-£ ALTER SUBSCRIPTION subl DISABLE , 
ALTER SUBSCRIPTION 


"log subscription[][][]subenabled[]DE 
ILILILLILLLILULU 


des=# SELECT subname, subenabled, subpublications FROM 
pg subscription; 

subname | subenabled | subpublications 
SSES je een de f eee ee ete eee ee mm Re 

subl | f | {pub1} 


LİLİLİLİLİLİ İTİ TT İLİTİTİVVALI TLİLİLLİLLİLLİLLİLLİLLİ 
WALLTDUDDUUDUE 1r10000000000000000000 


LİLİLİLİLİL İİ İLİLİL LİLİT İLİLİ 


des-£ ALTER SUBSCRIPTION subl ENABLE , 
ALTER SUBSCRIPTION 


"log subscriptionliLLisubenablediTiLLİL 
LELLLULLL 


des=# SELECT subname, subenabled, subpublications FROM 
pg subscription, 

subname | subenabled | subpublications 
BS n a TAA 

subl | t | {publ} 


12.10.7 HLLLLELELULLE 


LİLİLİLİLİL İL İT LİL İLİL İT İLİLİLİLİL İLİ İLİLİLİL İİ İLİLİLİLİLİLİLİLİ 
00000000000000000000000000 


0000000000000 
'00000wal level(000000logical[] 
00000000000000Oreplication(]0000 


“ULLULULLLULULLULLULLLUPDATE/DELETETİ 
LİLİLİLİLİLİL İİ İLİLİLİİ İT İTİLİTİLİLİİLİ 


O000000O00INSERTOUPDATEODELETE 
DMLI LILLLLLILULLLIUULLULU 


“LİLİLİLİLİLİ İLİLİLİL İLİ TİTİLİLİ 
“İLİLİLİLİLİL İLİ İLİLİLİLİLİ 


LE İLİ İLİLİLİL İLİ İLİLİLİLİLİ İLİLİLİLİLİLİ 
00000000 


a 00000000p9. hba.conf TTT TTT 


“İLLİLLİDDLİ TT Tİ Tİ Tİ İLİLİLİLİLLİLLİLLİLLİLL 
LİLİLİLİTİDDLİ TİTİTİLİLİLİLİLİ İT TTTTLLİDDLİİ 


LİLİLİLİLİİLİLİLİL TİTİLİ 

“İLİLİLİLİLİL İLİ İLİLİLİLİLİ 
“LİLİLİLİLİLİL İLİ İLİLİLİL İİ TTİLİLİ 
“LİLİLİLİLİLİ. İTİ İLİLİLİLİ MİN 

“İLİLİLİLİLİ İLİLİLİL İLİ İİLİLİLİL İLİ İLİLİLİLİLİ İLİLİLİLİLİLİ 
“İLİLİLİLİLİLİLİLİLİLİLİ 


ge “LİLİLİLİLİLİ İLİ İLİL İLİ İİLİLİLİL İT İİLİLİLİLİLİT İLİLİLİLİLİLİ 


“LİLİLİLİLİLİ İLİ İLİL İL İLİ İLİLİLİL İİ İLİTİLİLİLİLİ İLİLİLİLİLİ 


000000000000UPDATE/DELETEOOOOOOO 
LİLİLİLİLİLİİ İT İLİLİLİLİ İT İTİLİLİLİLİ İTİTİLİLİ 


“DDLEİLİLİLİLİLİLİLİLİLİ Lİ İLİTİLİLİDDLİ TTT 
DDLI TLİLİLİLİLİLİLİLİL UO DLA 


“LİLİLİLİLİLİLİLİLİLİLİL İLİ İLİLİLİL İİ İLİLİLİLİLİLİT İLİLİLİLİLİLİ 
LİLİLİLİLİLİL İİ İLİLİLİL İLİ İTİLİLİ 


“TRUNCATELLULLLLLE 
'DUUULarge Object[]00000000 


LLILLPostgreSQL1OILLILLLLULLLULLLLULULLI 
ILILLLLLIULILULI 


12.10.8 (0000000 


LİLİLİLİLİ İİ İT İLİLİLİL İT İLİLİLİLİL İLİ İLİLİLİL İLİLİLİLİLİLİLİİLİ 
aO 


ILLULLLINSERTULULLI 


0000000000t eer nnns ELEC TİTLE 
O0O0OOlogical useri TUE 


mydb=> CREATE TABLE t perl (id int4,name text, 

create time timestamp(0) without time zone DEFAULT '2000-01- 
01 00:00:00'); 

CREATE TABLE 


mydb=> GRANT SELECT ON t perl TO logical user; 
GRANT 


00000000pub1000t per1000000 


mydb=> ALTER PUBLICATION publ ADD TABLE t perl ; 
ALTER PUBLICATION 


LİLİLİLİLİLİLİLİLİLİTİLİLİLİLİLİ 


des=> CREATE TABLE t perl (id int4,name text, 

create time timestamp(0) vithout time zone DEFAULT "2000-01- 
01 00:00:00"), 

CREATE TABLE 


000000000sub 100000 


des-£ ALTER SUBSCRIPTION subl REFRESH PUBLICATION , 
ALTER SUBSCRIPTION 


ULLLELLİnsert) t.sg1110000000000 


\set v id random(1,1000000) 


INSERT INTO t perl(id,name) VALUES (:v id,:v id||'a'); 


ULLEpgbenchliİlİNSERTTİLLLLLİLİLLİİ 


pgbench -c 8 -T 120 -d mydb -U pguser -n N -M prepared -f 
insert t.sql > insert t.out 2261 8 


" OINSERTOOOOOOÖODODOOOOÖOOSOLUDOD 


mydb=# SELECT pid,usename, state, 

pg wal lsn diff(pg current wal lsn(),replay lsn) 
replay dely 

FROM pg stat replication WHERE 
application name='subl'; 


pid | usename | state | replay dely 
-------- +--------------+}-----------+------------- 

457 | logical_user | streaming | 11936 
(1 row) 


replav. delvIDLLIDLUWALILIILULLLLLULL 
ULIULUSQLIWALI ILLULLLIIMBULULULLUL 


LİLİLİLİLİUPDATETİİİİİ 


OTTO per2riin 690r npa 


mydb=> CREATE TABLE t per2 (id int4 primary key, 

name text, 

create time timestamp(0) without time zone DEFAULT '2000-01- 
01 00:00:00'); 

CREATE TABLE 

mydb=> INSERT INTO t per2(id) SELECT 

generate series(1,10000000); 

INSERT 0 10000000 


0000000000000000 


mydb=> GRANT SELECT ON t per2 TO logical user ; 
GRANT 

mydb=> ALTER PUBLICATION publ ADD TABLE t per2; 
ALTER PUBLICATION 


(OTTO per2000000000000 


des=> CREATE TABLE t per2 (id int4 primary key, 

name text, 

create time timestamp(0) without time zone DEFAULT "2000-01- 
01 00:00:00"), 

CREATE TABLE 


des-£ ALTER SUBSCRIPTION sub1 REFRESH PUBLICATION , 
ALTER SUBSCRIPTION 


004000000000t per2000000000 
0000000update t.sg111100000000 


\set v id randon(1, 1000000) 


update t per2 set create time=clock timestamp () where 
id-:v id; 


ILL pgbenchiILUPDATELILLLDLLDLLI 


pgbench -c 8 -T 120 -d mydb -U pguser -n N -M prepared -f 
update t.sql > update t.out 2261 8 


UPDA TETİULLLLİLLLİLLELLİLİİLİS QLİTİLİİLLİ 


mydb=# SELECT pid,usename, state, 
pg val 1sn diff(pg current wal lsn(),replay lsn) 
replay dely 
FROM pg stat replication WHERE 

application name='subl'; 

pid | usename | state | replay dely 
-------- +--------------+-----------4+------------- 

457 | logical user | streaming | 12352 


- UULLULUSQLLİreplay dely 0012 MB0O000 


12.11 0000 


ILLLLLUPostgreSQLI ILLILULILULILULLLULU 
LİLLİ İLİL İT İLİ İLİLİLİLİLİLİL UU 
LİLİLİL İLİL İT İLİ İLİLİLİLİL LİLİT İTİ İLİ İİTİLİLİLİLİLİLİLİLİLİLİ 
LİLİLİL İLİ İLİLİLİL İT İLİL İL İLİ İLİLİLİLİLİLİLİLİLİ İLİLİLİLİLİLİLİ 
PostgreSQLI ILLLLLLU 


0130 00000 


LİLİLİLİLİL İT İLİLİL İLİLİL İT İLİLİL İT İLL İT İLİL İİ İLİLİLİLİLİLİLİLİ 
LİLİLİLİLİİLİL LİL İLİLİLİLİL İLİ İLİLİL İLİ oo 
ULILLIDBALILLILLILLILLILLILLILLIULIULILLIULIULIULIU 
LİLLİ İLİL İT İLİLİİ İLİLİLİLİL LİLİT İT İT İLİ İİİLİLİLİLİLİLİLİLLİ) 
LİLLİ İLİLİ İL İLİ İLİLİL HOHO UU UU 
LLİLİDBAL TİLİLLİUİİLİLİLİLLLLPostgreSQLT TİLLİ 
LİLİLİLİLİ İLİLİLİLİTİLİLİLİLİLİL? 


13.1 0000000 


LİLİLİLİLİL İ İLİLİ İLİLİ İT İLİLİL İT İLİ İLİL İTİL İLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİLİL İLİL İİİ İLL HOHO OL TL TL CIL TL ILI] 
LİLLİ İLİL İT İLİ İLİLİL İLİ İLL İLİ İLİ UU 
LİLLİ İLİL İT İLİ İLİLİL İTİL İLL UU 
LİLLİ LİLİT İLİLİ İLİLİ İLİTİLİL İT İLL HOHO UU TTL CIL TL TTL] 
LİLİLİDRBDİ İT TİLLİLİLİLİLİLİLİLLİLİLİLİLİLİLİLİLİLİLİLİİLİLİLİ 
LİLİLİLİLİL TİLLİ İLİLİL İT İTİLİYİ? 


“LİLİLİLİLİLİLİL İLİL İİLİL İLİTİLİLİT İLİLİ 


'LILLLLLILUL DUO LİTRUNCATETİALTER 
TABLE DROP COLUMNII 


“UDHU 


000000000000BUGIUOOOOOOWHEREOOI 
UPDATENDELETEN 


LL İİ 


LİLİLİL LİL İ İLİ İLİLİL LL TIL] 
LİLİLİ LİL İ İLİLİLİLİLİ İT İLİLİLİ İLİ İT İLİL İ İLİLİLİLİLİLİLİLİLİİ 


LİLİLİL İLİL TET İLİLİLİLİLİLİLİY İTİ İİİ 
LİLLİ İLİL İT İLİLİL LİLİT İTİLİLİİLİT İ İLİ İTİLİLİİLİLİL İLİ İLİ) 
OOOOOCREATE TABLE ASIHCOPYTİSQLI ELLULL 
LİLLİ İLİL İT İLİLİL İLİLİL HOHO LILU 
LİLİLİL İLİ İİLİL İL İLİ İTİTİLİLİLİLİ 


LİLİLİL LİL İ İLİLİL İLİLİL İT İLİLİL İT İLL İT İLİ İT İİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİLİL İLİLİLİLİLİLİLİT LTD JL TCI TL TL CIL TL TTL] 
LİLİLİ İLİL İTİL İLİ İLİLİL İT İLİ İİLİL HOHO HUUU HUWA 
LİLLİ İLİL İT İLİ İLİLİL İTİL İLL HOHO HUUU 
LİLİLİL İLİL İT İLİLİL İLİLİLİLİLİLİLİT HOHO HUUU TL TL LIE TL ILI] 
LİLİLİL İLİL İT İLİLİ İLİL İİİ İLL İT HOHO HUUU 
LİLİLİL LİL İT İLİLİ İLİLİLİTİLİLİLİT İLİ UU 
LİLLİ İLİL İT İİİ İLİLİ İTİL İLL UU 
00000000000000000000000024000000000 
LİLİLİLİLİL TİLLİ İLİLİL İT İTİL İTİL İ İLİ İLİTİLİLİTİLİLİ 


10000000000000000000000000000000 
(10000000000000000000000000000000000 
ILLLLLULLULULLLDBALLLULLULLLLULULLULLLLLULU 
IULLOLLLLLLLILIDRTOLIRecoverv Time 
Objective[][RPO[]Recovery Point 
Obiectivel İLİLİLİLİİLİLİLİLİLİLİLİLİLİLİLİLİLİLİLİLLİRTOLİ 
000000000000000000000000000000RPOOE 
0000000000000000000000000RTOORPOHOI 
(10000000000000000000000000000000000 


LİLLİ İLİL İT İLİ İLİLİL İTİL İLİ İLİ İLİL İİ İTLİ İLİLİLİLİLİLİLİ) 
OOOOOODOODODODODOORPOORTOOOOOOÖOÖODOD 
LİLİLİL LİL İ İLİLİLİLİLİLİL İ İLİ İL İLİL İLİ İLİLİLİTLİLİL İT İLİLİLİTİLİ 
0000000 


LİLLİ İLİL İİ İLİLİLİLİLİL İLİ İLL İT İLİL T İLİ İLİTİLİDİLİLİL 
CPUTILIILILLILLILILILILILILLILIILLILILİLİLLİLLİLLİLLİLİL 
LİLLİ İLİL İT İLİLİL İLİLİLİLİLİLİLİT HOHO HUUU 
LİLLİ İLİL İT İLİLİİ İLİLİLİLİLİLİLİY HOHO UU TTL TLTL TL ILI] 
LİLİLİL İLİL İT İLİLİL İLİLİİTİLİLİLİT HOHO HUUU 
MASAA WAWA 


LİLİLİL LİL İ İLİ İLİLİ UU 
LİLLİ İLİL İT İLİLİL İLİLİLİLİLİLLİT HOHO HUUU 
LİLİLİL İLİL İT İLİLİ İLİLİ İTİL İLL İLİ HUUU TLTL TLIL TL TTL] 
LİLLİ İLİL İT İLİ İLİLİLİTİLİLİL HOHO IL TLTL TLIL TL TTL 
LİLLİ İLİL İT İLİLİL İLİL İLİ UU 
LİLLİ İLİL İT İLİ İLİL İİİ HOHO HUUU 
LİLLİ İLİL İT İLİLİL İLİLİL İT İLİLİL İT HOHO HUUU 
LİLİLİL İLİL İT İLİLİL İLİLİ İTİL İLİ HOHO IL TLTL CIL TL TTL 
LİLLİ İLİL İT İLİ İLİLİLİTİL İLL HOHO LULU HOHO 
İİ İN 
İİİ 


PostgreSQLI IULIILIILILLILLILLULIULIIUILILLILI 
ILILLULLLILLLLILULLLLLULLLUSQLULLLLLLLLUL 
LİLİLİL İLİL İT İLİLİL İLİLİLİTİLİLİL İİ İLİ İ İLİ İ İLİLİLİLİLİLİLİLİLİİİ 
LLILLLILPostgreSQLILIL 


log dumplipg dumpallTHLLULUSQLIL 
00000 


“İLİLİLİLİLİLİLİLİ 
'LILULLULLULULULUPITRU 
LİLİLİLİLİL İ İLİLİL İLİLİLİTİLİLİ 


13.2 (ILI 


PostgreSsoLf10000000000000000000000 
OOO0O0WALD0000000000000000000000000000 
00000000000PostgreSOLOOOOOOOOOWALI 
10000000000000000000000000000000000 
OOOO0000000OUOWALD0000000000000000000 
HO WALIOOANA 
N=2xcheckpoint segment+ 100000 
PostgreSQLI TİLTTİLİLİLİVVALI TTTELULULLLLLLİ 
UULL2561VVALI TİLİLİİUUULULULLİLELUZEULLUSLLU 
ILIWALI TİLİLİEVVALI TİTTİELLLLLLLULLLULLLLU 
ILLLLULILWALI TTTLİİLİLİVVALI TİLTİLLİNULLİ 
000000000000000000000000WALGDOOOOOO 


LİLİLİLİLİLİLİLİL İLİ İTİL İLİ İLİ LİLLİ LİL WAL 
LİLİLİL LİL İT İLİLİL İLİLİL İTİL İLL HOHO HUUU 
LİLİLİL LİLİT İLİLİ İLİLİLİTİLİLİL AOA 
ULLLIUWALI IDLLULLULULULULULLLULULLLLILLU 
LİLİLİT İLİL İT İLİLİL İLİLİLİTİL İLL İT İLİ İT İLİ İT İLİLİLİLİLİLİLİLİLİLİL) 
ULILLILULLILLULLILLULLLULLILLULLULUDBALILLILUL 
ULILLILULLLLULLILLULLULLULLLLLLULLULLLUDBALIL 
ULLILLLULILULILULIUULULLULLLILULILULIL ULL 
ULILLILLULD BALILILLILLILLILLILLIULIULILLIULIULILLIU 
LİLİLİL LİL İ İLİLİ İLİLİLİİLİLİ İT İLİ İT İLİL İ İLİ İLİLİLİLİLİLİLİİ 


LİLLİ İLİL İT İLİLİL İLİLİLİTİLİLİL İL İLİ İT İLİL İ İLİLİLİLİLİLİLİLİLİTİİ 
LİLİLİTİLİLİLİLİLİLİ 


13.2.1 HİLVVALITI 


1.000000 


010000000000000000000000000000000 
0000000000000data(]000000backupstI]) 
scriptsllarchive wals00000000000 


İrootepghost1 -]$ mkdir -p 
/ pgdata/ 10/1data, backups,scripts,archive wals} 
[root@pghost1l -]$ chown -R postgres.postgres /pgdata/10 


LliLldatallTITILITLLILLLLILLbackupstİLİLLi 
0000000000scripts000000000000000 
archive wals(]0000000000000000000000 
NFS00000000000000000postgresl0000 


2.[][]|wal levellTi 


wal level(000000Mminimal[]replicaf[] 
logical[]]]minimal[]replica[][]logicalL]L]L|IWALT ] 
00000000WALD00000000000minimal00000 
WALI ILLILIILLILUL WALLILIULLILULILILIULILU 


minimalQQ0000Uarchive modellilULULVVALİI 
wal level(0000replica(]00000 


mydb=# ALTER SYSTEM SET wal level — 'replica'; 
ALTER SVSTEM 


3.[]]]archive mode[J[] 


archive moder[I[]Lprmenreffrjalwayst] 
0000off0000000000on000000 


mydb=# ALTER SYSTEM SET archive mode = 'on'; 
ALTER SYSTEM 


LİLİLİLİLİ İLİLİLİLİ İLİLİLİLİLİLİLİLİ 


4.[]]archive command[][] 


archive command[Jm maa 
0000shell000000000shell0000 
archive command[]shell(00000000“%p”00 
00000WALO00000000000000000“%**000000 
OOOOWALOOOOOOD 


00000G0archive command III 
archive command='cp%p/pgdata/10/archi 


ve wals/%f'[] 


[[]wal levelllarchive model III 
0000000000archive. command [00000000 
reload[)1000000000000000000000 
archive commandff1000000000000000000 
0000000000000000000000WALDOOOOOOOOO 
OOOWALDOOOO0OP9. wal00000000Pp9. wall 
00000000000000000wal. levelli 
archive modef]00000000000000000000000 
(100000000000000000000 0 
archive command[]000000000000 
O/bin/true(]0000000000000000 
archive command[Oreload[]00000000000 
10000000 


DOHA WALIO 
00000000gzipObzip2(1z4000000000000000 
O00darchive command] 00pg. vvalHLLUİZ41 
TVA) 

H/pgdata/10/archive wals/000 


mydb= ALTER SYSTEM SET archive command = "/usr/bin/1z4 -q - 
z Sp /pgdata/10/archive wals/$f.lz4'; 
ALTER SYSTEM 
mydb=# SELECT pg reload conf(); 
pg reload con 


t 
(1 row) 
mydb=# show archive command , 
archive command 


/usr/bin/lz4 -q -z %p /pgdata/10/archive wals/%f.1z4 
(1 row 


13.2.2 (00000 


HLLLUPostgreSQLILLLLL 
pg start backup[]pg stop backupliLLLAPIL 
0000000PostgreSOL 9.100000 
pg basebackuplILLLLLLLDLLLLLULLL 
pg basebackuplILLLLLLLtar LILL 
0000000p9 start backup[]pg stop backup 
1000000000000000000000000000rsyncl[] 
SCHIER 
SERA 


1.1İULLAPILILLILLII 


OO0O0ODAPI0000000000000000 
pg start backup0000000000000000000000 
(log stop backup ITT 


MI [pg start backup HO 


pg start backup[]DU pa p a 
0000000 


LOOOWALDOOOODODU 
OOWALDOOOOOOODODODOOOOOOOOOOODU 
ILLI 


NOTICE: WAL archiving is not enabled; vou must ensure that 
all required WAL segments are copied through other means to 
complete the backup 


ILILLIWALILILULLLLLLULLULLULLLULUUUDUL 
VVALI TTİLLİULİULİLLİLLİLİVVALI OOOO 
LİLİLİLİLİL İİ İLİLİL İLİL LİLİT İLİ İTİLİL Tİ İLİTİLİTİLİ 
pg start backuplILİLİLULULİLİLİELİİVVALI TİLLİ 
WALDO000000000000013.2.100000000000 


21010000000000 

0000000000000000ull page writesl UI 
off] 010000000000000000 full page writesf] 
00off000000Oull page writes tI ongoa 
OUL 


ŻULLULLULLUL 


41100000000000000backup label HOOD 
backup labelQQ0000000 


‘START WAL LOCATION[]25/2B002118 
(file 00000001000000250000002BI] 


‘CHECKPOINT LOCATIONLIILLLLUUUEELL 
LILSNTİTİ 

‘BACKUP METHODLILLLULLUUULULU 
pg start backup[][]pg basebackupliLLULLU 
OOOOBACK up METHODI If IfIstreamedtfj 


“BACKUP FROMOOO000000masterf] 
standby[]000000 


‘START TIMELLEpg, start backup00000 
"LABEL Opg. start backup ILL 
00000069. start backup HODHI 


pg start backup(label text [, fast boolean [, exclusive 
boolean ]] 


0000000000000000000Iabel000000000 
LİLİLİ LİL İİ İLİLİLİLİLİLİL İLİ HUOO 


pg start backup0O000O000CHECKPOINTLOO 
fast100000false000000000000exclusive00 
(og start backup[]00000000000000000000 
00000000000000000000000000000000000 
0000false0000000000000Pg. is in backupli 
00000000000000000000000000000000000 
000000000000000000000exclusivel]0000 
TRUE00000000000000000000000 


UUŻ 00000000000000 
ULirsvnci tari IepliscpLILLILULILLILULULIU 


000000000000Pg. walipo replslottiLILI 
postmaster.opts|J[]|]postmaster.pid[]LILILILILIL] 


000000000000 
113 Mpg stop backuo 
Togo stop backup[]000000000000000 


'00000p9. start backupliLLiMfulH-page- 
writes ILILILLILLLLLLLLLULpo-stop-backuplil 
00000 


'LILLLILLLUXXLOGILILI 
'LIUWALI IULIU 


0000000000000000backup label TE 
UUUUpg stop backup HOHO 


[backup label[][][pDbackup label WU 
LLLLLLLLLLULLLLLLLLLLLLLULLLLLLLLLLULU 
OOL 


00000000000000000000000000000 
001 [pg start backupO0000000000 


mydb= SELECT pg start backup('base',false,false); 
pg start backup 
0/4000028 

(1 row) 


002 — 000000000000000 


Ipostgres&pghost1 ~]$ cd /pgdata/10/backups 
İpostgresepghost1 /pgdata/ 10/backup1$ tar -cvf base.tar.gz 
/pgdata/10/data --excludez/ pgdata/10/data/postmaster.pid -- 
exclude-/pgdata/10/data/postmaster.opts -- 
exclude=/pgdata/10/data/log/* 

tar: Removing leading /" from member names 

/pgdata/10/data/ 


/pgdata/10/data/pg wal/000000010000000000000002.00000028. bac 
kup 

[postgres@pghostl /pgdata/10/backup]$ 

İpostgresepghost1 /pgdata/ 10/backup1$ ll -h 


total 80M 
-rw-r--r-- 1 postgres postgres 80M Feb 13 00:35 base.tar.gz 


[3 Mpg stop backup III 


mydb=# SELECT pg stop backup(false); 
NOTICE: pg stop backup complete, all required WAL segments 
have been archived 

pg stop backup 


(0/4000168," START WAL LOCATION: 0/4000028 (file 
000000010000000000000004) + 
CHECKPOINT LOCATION: 0/4000098 
T 
BACKUP METHOD: streamed 
T 
BACKUP FROM: master 
T 
START TIME: 2018-02-13 00:34:24 CST 
T 
LABEL: base 
T 
mn 1) 


(1 row) 


TU 
2.00pg. basebackupr LILL 


pg basebackup[IDU bmi 2D 
ILLULLLLLULLLULLULUpg. basebackuptru itti 
DOD 


Ipostgresapghost1 -1$ /usr/pgsql-10/bin/pg basebackup -Ft - 
Pv -Xf -z -Z5 -p 1922 -D /pgdata/10/backups/ 

pg basebackup: initiating base backup, waiting for 
checkpoint to complete 

pg basebackup: checkpoint completed 

pg basebackup: write-ahead log start point: 33/A8000028 on 
timeline 1 

52782/52782 kB (100%), 1/1 tablespace 

pg basebackup: write-ahead log end point: 33/A8000130 

pg basebackup: base backup completed 


000000000base backup completed[][][] 
UO 


İpostgresepghost1 -]$ ll -h /pgdata/10/backups/ 
total 3.8M 
-rw-r--r-- 1 postgres postgres 3.8M Feb 11 01:26 base.tar.gz 


LİLİLİL İLİ İİLİL İ İLİ İTİTİLİLİLİLİ 


13.3 00000000000 


LİLİLİLİLİLİLİLİLİLİLİLİLİLİLİVVALI OOOO 
LİLİLİLİLİLİ İLİLİ İLİLİLİLİLİLİLİLİLİLİLİLİ 


LİLİLİLİLİL İ İLİLİ İLİL İL İLİLİLİLİLİLİLİLİLİL LİL? 


CREATE TABLE tbl 
( 


id SERIAL PRIMARY KEY, 

ival INT NOT NULL DEFAULT 6, 

description TEXT 

created time TIMESTAMPTZ NOT NULL DEFAULT now() 
E 


ULILULLLILULLLILULLLLULU 


mydb=# 77) INTO tbl (ival) VALUES (1), 
INSERT 0 


mydb=# SERERE id,ival,description,created time FROM tbl; 
id | ival | description l created time 
məl sı Aza a das exc aede E a tu ae Buna a dı eia arene s s DB 
11 1 | 1 2018-02-13 01:26:36.767887+08 
(1 row) 


ULILULILLILULLLILULLULLUULLULULUULULLULLILUU 
LİVVALI TİLLLİ6MBİ TİLLİİLİLİLLİULİLİİLLİLİLİLİLLİLL 
LİLİLİLİLİLİLİ İLİ İLİLLİLİLİLİTİVVALI TİLİLİLİLİ 


mydb=# SELECT pg switch val(), 
pg switch wal 


0/3000350 
(1 row) 


000000archive timeout[[00000timeout[] 
LILILILILILILILILIVVALI TL] 


13.3.1 (0000000 


000000000000000000000000000ival002 
LİLİLİ İLİLİTİLİL İTİL 


mydb=# INSERT INTO tbl (ival) VALUES (2), 


INSERT 0 1 
mydb=# SELECT id,ival,description,created time FROM tbl; 
id | ival | description | created time 
ə daite ə ma ET 
11 1 | | 2018-02-13 01:26:36.767887+08 
21 21 | 2018-02-13 01:47:42.280831+08 
(2 rows) 


UULLULNULUcreated time[]00001(470] 
42.280831+08[] 


LİLİLİLİLİLİLİLİ İİTİLİLİ 


ILLLLLLULLLLLLLULLULLLLULLULLLLLULLLLUL 
LİLİLİLİLİL İİ İLİLİ İLİLİİLİLİLİLİLİLİLİLİLİLİLİLİLİLİ 


[postgres@pghostl -]$ /usr/pgsql-10/bin/pg ctl -D 
/pgdata/10/data/ -mi stop 
waiting for server to shut down.... done 


server stopped 


[postgres@pghost1 ~]$ rm -rf /pgdata/10/data 


210100000000000p9. basebackuplILLDLLI 
0000000 


[postgres@pghostl -1$ mkdir -p /pgdata/10/data 
[postgres@pghost1l -1$ chmod 0700 /pgdata/10/data 
[postgres@pghostl -1$ tar -xvf /pgdata/10/backups/base.tar.gz 


-C /pgdata/ 10/data/ 


əTILilirecovery.confliLLLiLiüL 


000000share(000000recovery.conf]000 
0000000000000000000000recovery.conf]00 
0000000006001 00000 


[postgres@pghostl -1$ cp /usr/pgsql- 
10/share/recovery.conf.sample /pgdata/10/data/recovery.conf 
İpostgresepghost1 -1$ chmod 0600 /pgdata/10/data/recovery.conf 
İES Ede sep. -1$ ll /pgdata/10/data/recovery.conf 

l postgres postgres 5762 Feb 13 01:07 


ipadata/lo/data/jecover. conf 


OOrecovery.conf000000 


[postgres@pghost1 ~]$ vim /pgdata/10/data/recoverv.conf 


00000000000000resotre command HO 
0000000 


restore command = '/usr/bin/1z4 -d 
/pgdata/10/archive wals/%f.1z4 %p' 


01000000000000000000 
recovery target timeline[]0100000latest(0000 


000000000000000000Orecovery.conf]0000 


restore command = '/usr/bin/lz4 -d 
/pgdata/10/archive wals/%f.1z4 %p' 
recovery target timeline = 'latest' 


AUNUNUNUNUNU 


00000000000recovery.conf11000000000 
HUDU 


[postgres@pghostl -]$ /usr/pgsql-10/bin/pg ctl -D 
/pgdata/10/data start 

[postgres@pghostl -1$ 

[postgresapghostl -1$ tailf /pgdata/10/data/log/postgresql- 
Tue.csv 


2018-02-13 01:32:06.745 CST,,,41781, ,5a81cf96.a335,2, ,2018-02- 
13 01:32:06 CST,,0,10G,00000, "starting archive 
recovery”, u 


2018-02-13 01:32:06.908 CST, ‚ „41781, ,5a81cf96.a335,9, ,2018-02- 
13 01:32:06 CST, 1/0, 0, LOG, 00000, "redo done at 
0/3000060",,,,,,,,, 

2018-02-13 01:32:06.946 CST,,,41781,,5a81cf96.a335,10,,2018- 
02-13 01:32:06 CST , 1/0, 0, LOG, 00000, "restored log file 
""000000010000000000000003"" from archive",,,,,,,,, 

2018-02-13 01:32:06.961 CST, ,,41781, ,5a81cf96.a335,11, ,2018- 
02-13 01:32:06 CST, 1/0, 0, LOG, 00000, "selected new timeline ID: 
ou, "un 

2018-02-13 01:32:07.007 CST,,,41781,,5a81cf96.a335,12,,2018- 
02-13 01:32:06 CST, 1/8, 0, LOG, 00000, “archive recovery 

complete", ,,, sy, ; 

2018-02-13 01:32:07.413 CST,,,41779,,5a81cf95.a333,3,,2018-02- 
13 01:32:05 CST,,0,L0G, 00000, "database system is ready to 
accept connections” sata Ü 


HLUULULULUL36LUrecovery.conflilPostgreSQlLiI Til 
O0OOrecovery.donef]000000000000 


ƏLİLİLİLİLİLİLİLİLİLİLİLİLİLİLİLLİLLİ 


mydb=# SELECT id,ival,description,created time FROM tbl; 


id | ival | description | created time 
------- +------4--- anna anna - 
1 | 1 | | 2018-02-13 01:26:36.767887+08 
2 | 2 | | 2018-02-13 01:47:42.280831+08 
(2 rows) 


LİLİLİLİLİL İ İLİLİ İLİL İL İLİLİLİT İLİLİLİLİLİLİLİLİLİİLİ 
13.3.2 (10000000 


LİLİLİLİLİL İ İLİL İ İLL İİLİLİLİLİLİL İLİLİLİLİLİLLİLİLLİİLLİLİ 
LİLİLİLİLİL İ İLİ İTİLİ 


LİLİLİLİLİL İ İLİL İ İLİL İL İLİLİLİLİLİL İL İLİLİLİLİLİLİLİLİLİYİLİLİLİ 
00000 


mydb=# SELECT id,ival,description,created time FROM tbl ORDER 


BY created time DESC; 


id | ival | description | created time 
------- +------#--- fe ------------------------------ 
3 | 3 | | 2018-02-28 12:20:05.003997+08 
2 | 2 | | 2018-02-28 12:14:05.248928+08 
1 | 1 | | 2018-02-28 12:13:59.472933+08 
(3 rows) 


mydb=# SELECT current timestamp; 
current timestamp 


2018-02-28 15:12:12.185701+08 
(1 row) 


LİLİLİLİLİLİLİLİLİİLİLİLİLİLİLİLİLİLLİVVFİEREİ TİTİ 
DELETETLILLLLULLULULLLLULULLU 


mydb=# DELETE FROM tbl; 
DELETE 3 


mydb=# SELECT id,ival,description,created time FROM tbl ORDER 
BY created time DESC; 
id | ival | description | created time 
—. B-E a am 
(0 rovs) 


LL current timestamp panim] 


DODO recovery. con" TT 


restore command = '/usr/bin/lz4 -d 
/pgdata/10/archive wals/%f.1z4 %p' 
recovery target time = '2018-02-28 15:12:12.185701+08' 


LİLİLİLİLİL İ İLİLİ İLİLİLİLİLİLİLİLİLİLİTİLİTİLİ 


2018-02-28 15:19:42.025 CST,, ‚16251, ,5896580e.3f7b,2,,2018-02- 
28 15:19:42CST,, 0,L0G,00000, "starting point-in-time recovery 
to 2018-02-28 15: 12:12.185701+ 08",,,,,,,,, 

2018-02-28 15:19:42.203 CST,,,16251, ,5a96580e.3f7b,9, ,2018-02- 
28 15:19:42 CST, 1/0, 0, LOG, 00000, "selected new timeline ID: 


2018-02-28 15:19:42.678 CST,,, 16249, ,5a965804.3179,3, ,2018-02- 
28 15:19:41 CST, ,0,LOG, 00000, "database system is ready to 
accept connections", ,,,,,,,, 


LİLİLİLİLİL İ İLİLİ İLİLİL İLİLİLİLİLİLİLİLİLİLİLİLİL İTİL 


mydb=# SELECT id,ival,description,created time FROM tbl ORDER 
BY created time DESC; 


id | ival | description | created time 
------- +------+-------------Ħ}------------------------------- 
3 | 3 | | 2018-02-28 12:20:05.003997+08 
2 | 21 | 2018-02-28 12:14:05 .248928408 
11 11 | 2018-02-28 12:13:59.472933+08 
(3 rows) 


100000000000000000 
13.3.3 10000000 


LİLİLİLİLİL İİ İLİL İİLİL İİLİLİLİLİLİLİLİLİLİLİLİLİLİL İLİ İLİLİLİ 
LİLİLİLİLİL İT İLİL İT İLİL İLİLİLİLİLİLİLİLİLİLİİLİLİLİLİLİLİLİLİLİLİLİLİTİLİ 
LİLİLİLİLİLİ İLİLİ İLİLİLİLİLİLİLİLİLİLİLİLİLİLİ 


000000000000p9 create restore pointi 
UU 


mydb=# \df pg create restore point 
List of functions 
Schema | me | Result data type | 
Argument data 751 .. 


pg catalog | pg create restore point | pg lsn 
text İ normal 
(1 rov) 


LİLİLİLİLİL İT İLİL İİLİL İL İLİLİLİLİLİLİLİLİLİLİLİLİLİLİLLİ İLİ) 
LİLİLİLİLİLİ İLİLİ İLİ İ İLİLİLİLİLİLİLİLİLİLİLİLİLİLİ 


mydb=# INSERT INTO tbl (ival) VALUES (4), 

INSERT 0 

mydb=# SELECT id,ival,description,created time FROM tbl ORDER 
BY created time DESC; 


id | ival | description l created time 
mi is A “baya sn sə ctu caede ENEE 
41 4 | 1 2018-02-28 15:21:21.960729+08 
3 | 3 | | 2018-02-28 12:20:05.003997+08 
2 | 2 | | 2018-02-28 12:14:05.248928+08 
1 | 1 | | 2018-02-28 12:13:59.472933+08 
(4 rows) 


LİLİTTİLİTİLİTİLİİİ 


mydb=# SELECT pg create restore point('restore point"), 
pg create restore point 
0/ C0000C8 

(1 rov) 


OOOOOOOOOOOOOOOODROPOOÖ00000O0D 


mydb=# DELETE FROM tbl WHERE id = 4; 

DELETE 1 

mydb= ALTER TABLE tbl DROP COLUMN description; 
ALTER TABLE 

mydb=# SELECT * FROM tbl ORDER BY created time DESC; 


id | ival | created time 
uni dona extus n utem ace re uud Ai end meis Ae ee de sə 
31 3 | 2018-02-28 12:20:05.003997+08 
21 2 | 2018-02-28 12:14:05.248928+08 
11 1 | 2018-02-28 12:13:59.472933+08 
) 


0000000000°restore. point”01000000000 
HU 


İpostgresepghost1 /pgdata/10/data]$ /usr/pgsql-10/bin/pg ctl - 
D /pgdata/10/data -mi stop 

vaiting for server to shut dovn.... done 

server stopped 

[postgres@pghostl /pgdata/10/data]$ 

[postgres@pghostl /pgdata/10/data]$ rm -rf * 
[postgres@pghostl /pgdata/10/data]$ tar -xf 
/pgdata/10/backups/base.tar.gz -C /pgdata/10/data/ 
[postgres@pghostl /pgdata/10/data]$ cp /usr/pgsql- 
10/share/recovery.conf.sample /pgdata/10/data/recovery.conf 
[postgres@pghost1 /pgdata/10/data]$ chmod 0600 
/pgdata/10/data/recovery.conf 

[postgresapghostl /pgdata/10/data]$ ll 
/pgdata/10/data/recovery.conf 


-fW------- 1 postgres postgres 5762 Feb 13 01:07 
/pgdata/10/data/recovery.conf 


OOrecovery.conf000000 


[postgres@pghostl ~]$ vim /pgdata/10/data/recovery.conf 


00000000000000restore command[] 
recovery target name III 


restore command = '/usr/bin/lz4 -d 
/pgdata/ 10/archive wals/%f.1z4 %p' 
recovery target name = 'restore point' 


LİLİLİLİLİL İ İLL İ İLİLİLİLİLİLİLİLİLİLİLİLİİLİ 


2018-02-28 16:28:33.396 CST, , ,32457, ,5a966831.7ec9,2, ,2018-02- 
28 16:28:33 CST,,0,L0G,00000,"starting point-in-time recovery 
to "" restore point" un MEA OE "n 


2018-02-28 16:28:33.450 CST,,,32455, ,5a966830 .7ec7,2, ,2018-02- 
28 16:28:32 CST,,0,L0G,00000,"database system is ready to 
accept read only connections",,,,,,,,,' " 


2018-02-28 16:28:33.985 CST,,,32455, ,5a966830 .7ec7,3, ,2018-02- 
28 16:28:32 CST,,0,L0G,00000,"database system is ready to 
accept connections",,,,,,,,,"" 


ULILULLLILULLLLUUU 


mydb=# SELECT € FROM tbl ORDER BV created time DESC; 


id | ival | description | created time 
------- +------4--- ach ee ee ee ee eee eee eee 
4 | 4 | | 2018-02-28 15:21:21.960729+08 
3 | 3 | | 2018-02-28 12:20:05.003997+08 
2 | 2 | | 2018-02-28 12:14:05.248928+08 
1 | 1 | | 2018-02-28 12:13:59.472933+08 
(4 rows) 


00000000000000000O0restore, pointi 
13.3.4 11000000 


postgreSOL]10000000000000000000000 
ULILULLULILULIULULULILULULLILULLLILUU 


LİLİLİLİLİL İİ İLİLİLİLİLİLİL? 


mydb=# SELECT * FROM tbl ORDER BY created time DESC; 


id | ival | description | created time 
------- +------4--- nn aan ann - 
4 | 4 | | 2018-02-28 15:21:21.960729+08 
3 | 3 | | 2018-02-28 12:20:05.003997+08 
2 | 2 | | 2018-02-28 12:14:05.248928+08 
1 | 1 | | 2018-02-28 12:13:59.472933+08 
(4 rows) 


LİLİLİLİLİL İ İLİL İ İLİLİLİLİLİLİLİLİLİLİLİLİLİLİ 


mydb=# BEGIN; 

BEGIN 

mydb=# SELECT txid current(), 
txid current 


(1 row) 

mydb=# DELETE FROM tbl WHERE id > 1; 
DELETE 3 

mydb=# END; 

COMMIT 


0100000000000000000 


mydb=# SELECT * FROM tbl ORDER BY created time DESC; 
id | ival | description | created time 
------- +------4--- R  ---------------------- 
1 | 1| | 2018-02-28 12:13:59.472933+08 


0000000000000000000xid056100000000 
0056100000000000000000recovery.conf00 
0000O0recovery.conff]0O0 


restore command = '/usr/bin/lz4 -d 
/pgdata/10/archive wals/%f.1z4 %p' 
recovery target xid = 561 


0000000000000restore. command] 
recovery target xid[]1100000000000000000 


DOOD 


2018-02-28 18:06:55.830 CST, ,, 7036, ,5a967131.1b7c,2, ,2018-02- 
28 18:06:55 CST,,0, LOG, 00000, "starting point-in-time recovery 
to KID 561",,,,,, 

2018-02-28 18: 06: 56.003 CST, ,, 7036, ,5a967131. 1b7c,9,,2018- 
02-28 18:06:55 CST,1/0,0,L0G,00000, "selected new timeline ID: 


ju n uu 
Py»? PL» NI 


2018-02-28 18:06:55.883 CST, , ,7033, ,5a967f3e.1b79,2, ,2018-02- 
28 18:06:54 CST,,0,L0G,00000, “database system is ready to 
57 read only connections",,,,,,,,, 


100000000000000000 


mydb= SELECT * FROM tbl ORDER BY created time DESC; 


id | ival | description | created time 
------- +------4--- HE ----------------------------- 
41 41 | 2018-02-28 15:21:21.960729+08 
3 | 3 | | 2018-02-28 12:20:05.003997+08 
2 | 2 | | 2018-02-28 12:14:05.248928+08 
1 | 1 | | 2018-02-28 12:13:59.472933+08 
(4 rows) 


LİLİLİLİLİL İ İLİL İ İLİ İTİLİLİLİLİLİLİLİLİLİ 
13.3.5 10000000 


100000000000000000000000000000000 
000000000000013.3.10000000000000 
recovery target timeline[]0100000O0timelinef[] 


LİLİLİLİLİLİ" İLİLİ İLİLİLİLİLİLİLİLİLİLİLİ 


000000000initdb0000000000TimeLinelD 
(1100000000000TimeLineld0 00000 


İpostgresepghost1 -1$ /usr/pgsql-10/bin/initdb -D 
/pgdata/10/data 


İpostgresepghost1 ~]$ /usr/pgsql-10/bin/pg controldata 
/pgdata/10/data | grep TimeLineID 

Latest checkpoint's TimelinelD: 1 

Latest checkpoint"s PrevTimeLinelD: 1 


UU UI Time Line D TT111UULİULLİLLLLELLİ 


100000000000000000000000000 
TimeLinelD000000 


mydb=# INSERT INTO tbl (ival,description) VALUES (1, '000000 
m. 


0 , 
INSERT 01 
mydb=# INSERT INTO tbl (ival,description) VALUES (2,'000000'); 
INSERT 01 
mydb=# SELECT id,ival,description,created time FROM tbl; 
id | ival | description | created time 
— E AA Roa a al Bİ aç əz 
1 | 1 | 0000000 | 2018-02-28 21:23:41.881687+08 
2 | 2 | 000000 | 2018-02-28 21:24:25.07764+08 


mydb=# SELECT pg switch wal(); 
pg switch wal 


0/ 167D4D8 
(1 rov) 


HUpg_walQQU0000000000 


Ipostgres&pghost1 -]$ ll -h /pgdata/10/data/pg wal/ 
total 33M 

-fW------- 1 postgres postgres 16M Feb 28 21:29 
000000010000000000000001 

-Ti------- 1 postgres postgres 16M Feb 28 21:29 
000000010000000000000002 
drwx------ 2 postgres postgres 4.0K Feb 28 21:29 
archive status 

[postgres@pghostl -]$ ll -h 
/pgdata/10/data/pg wal/archive status/ 
total 0 

-fW------- 1 postgres postgres 0 Feb 28 21:29 
000000010000000000000001 .done 

[postgres@pghost1 -]$ ll -h /pgdata/10/archive wals/ 
total 2.3M 

-rw------- 1 postgres postgres 2.3M Feb 28 21:29 
000000010000000000000001.124 


0000000000000P9. switch wa! NII WAL 
0000000000000000000000000069. wall D 
0000000archive status 


LİLLİLİLİLİLİ TİL İTLİ LULU İTLİ TT 
[]IIITimeLinel DLILILILILILI 


İpostgresepghost1 ~]$ /usr/pgsql-10/bin/pg controldata 
/pgdata/10/data | grep TimeLineID 

Latest checkpoint's TimelinelD: 2 

Latest checkpoint's PrevTimeLinelD: 1 


0000pg. wal nubi 


İpostgresepghost1 ~]$ ll -h /pgdata/10/data/pg wal/ 
total 33M 


-pW------- 1 postgres postgres 16M Feb 28 22:19 
277v777 
------- 1 postgres postgres 16M Feb 28 22:21 
090090020000000000009004 
-fW------- 1 postgres postgres 41 Feb 28 22:19 
00000002.history 
drwx------ 2 postgres postgres 4.0K Feb 28 22:19 


archive status 

İpostgresepghost1 -]$ ll -h 
/pgdata/10/data/pg wal/archive status/ 
total 0 

-fW------- 1 postgres postgres 0 Feb 28 21:33 
won. done 

------- 1 postgres postgres 0 Feb 28 22:19 

90000002. historv.done 


O000pg, wal KOO WALIO 


[°.history”0000000000000000000000000000 
1000000000000000000000000000000000000 
00000TimeLinelD[TimeLinelD(]00010004000 
0000000000000000 “TimeLinelD.history”000 


OTimeLinelD(020000000000 
00000002.history[] 


LIEIDIDBIDDE IEEE İTİLİLİLİLİLİLİLİLİLİLİLİLİLİLİ 


[postgres@pghost1 -]$ ll -h /pgdata/10/archive wals/ 
total 2.5M 
-fW------- 1 postgres postgres 2.3M Feb 28 21:29 


000000010000000000000001. 1z4 


-fW------- 1 postgres postgres 78K Feb 28 21:33 
0000000 10000000000000002 . 124 

-fW------- 1 postgres postgres 216 Feb 28 21:33 
000000010000000000000003.00000028.backup. lz4 

-PW------- 1 postgres postgres 78K Feb 28 21:33 
000000010000000000000003 . 124 

-fW------- 1 postgres postgres 60 Feb 28 22:19 


00000002.history.lz4 


LİLİLİLİLİL İ İLL İ İLİLİLİLİLİLİLİLİLİLİLİLİL İLİ? 


mydb=# INSERT INTO tbl (ival,description) VALUES (3, '000000 


Dk 

INSERT 01 

mydb=# INSERT INTO tbl (ival,description) VALUES (4,'00000'); 
INSERT 01 

mydb=# SELECT id,ival,description,created time FROM tbl; 


id | ival | description | created time 
------- +----- -#--- R  ---------------------- 
11 1 | 0000000 | 2018-02-28 21:23:41.881687+08 
21 2 | 000000 | 2018-02-28 21:24:25.07764+08 
3 | 3 | 0000000 | 2018-02-28 22:21:03.68966+08 
4 | 4 | 00000 | 2018-02-28 23:01:58.253911+08 
(4 rows) 


100000000000000000000000000000000 
00000000000000000000000°41410000 
[]12018-02-2823[]01[]58.253911 - 08 "[IL]ETCIC] 
HULLULLLULUrecovery target timelinef TZ! 
LLLLELLLrecovery.confTİTTİTİİ 


restore command = '/usr/bin/lz4 -d 
/pgdata/10/archive wals/%f.1z4 %p' 

recovery target timeline = 2 

recovery target time = "2018-02-28 23:00:00" 


LİLİLİLİLİL İİ İLİLİLİLİLİLİL? 


mydb=# SELECT id,ival,description,created time FROM tbl; 


id | ival | description | created time 
------- +------4--- -  -------4------------------------------ 
1 | 1 | 0000000 | 2018-02-28 21:23:41.881687+08 
2 | 2 | 000000 | 2018-02-28 21:24:25.07764+08 
3 | 3 | 0000000 | 2018-02-28 22:21:03.68966+08 
(3 rows) 


00000000000020000000 


13.4 SQLIMLLLLLLULLLLU 


LİLİLİLİLİL İ İLİ İLİLİL İT İLİLİL İİ HOHO HUO HUA 
LİLİLİLİLİ İLİLİLİL İİ İLİLİLİLİ İLİ İLİLİ İT İLİLİLİLİLİLİLİLİLİLİL? 
DU 


00000PostgreSoL000000000000000000 
25:70 (TTT TTT 
HUDU 


13.4.1 SOLID 


0000050.00000000000000000SCLO000 
0000000000000000PostgreSOLOOO 
pg. dumplipg dumpall[000S040000000000 
00000000000p9. dümplipg dumpali ITT 
000069. dump mmm mn d d d d d addu 
UUULUUpg dumpalll 


Log dumplipg dumpall[][]] 
pg dump[JDDDD 


pg dump dumps a database as a text file or to other formats. 
Usage: 


pg dump [OPTION]... [DBNAME] 


pg-dump[]LIDOP TİONTTİLU 


-F, --format=c|d|t|p 


Hood um pa OOOH 
“CLİLİLİLİLİ İTLİLİLİL? 
a0000000000000000000000 
TOO tari 

'PLLILLILLISQLILI 


-j, --jobs=NUM 


0000000000F000009000000000000000 


dump[] 


-a, --data-only 


Tdump VTT 


-c, --clean 


OOODOODROPOOOODODU 


-C, --create 


[LIED Database WII 


-n, --schema-SCHEMA 
-N, --exclude-schema=SCHEMA 


00Schema[]00000Schemal[] 


-S, --schema-only 
-t, --table=TABLE 
-T, --exclude-table=TABLE 


000000000000000Schemaf]0O 


--inserts dump data as INSERT commands, 
rather than COPY 
--column-inserts dump data as INSERT commands 
with column names 


LLILLİpg dümpiiLSQLİTİLİLİLİPostgresSQL 
ILIUCOPVLLLIULLLLULLLLLULULLLULUSQLULUL 


INSERTİİLLLİNSERTTİİLİLİLİLİLİLİUUULLLLLLLİ 
000000Postgres0L00000000000000000000 
000--insert000000000--column-inserts(]000 
OOOINSERTO00000000000000000000000000 
(10000000000000000000 


OOODOOOOOOOOOOOOOOOOOOSOLUDOD 
INSERTOOOOOOOD 


İpostgresepghost1 -1$ /usr/pgsql-10/bin/pg dump -Fp -a -- 
insert --column-inserts -t tbl -p 1921 mydb > dump.sql 
İpostgresepghost1 ~]$ cat dump.sql 


- PostgreSQL database dump 


- Dumped from database version 10.2 
- Dumped by pg dump version 10.2 
SET statement timeout 0, 


SET search path = public, pg catalog; 


- Data for Name: tbl; Type: TABLE DATA, Schema: public, 
Owner: postgres 


INSERT INTO tbl (id, ival, description, created time) VALUES 
(1, 1, '0000000', “2018-02-28 21:23:41.881687+08'); 

INSERT INTO tbl (id, ival, description, created time) VALUES 
(2, 2, '000000', “2018-02-28 21:24:25.07764+08'); 

INSERT INTO tbl (id, ival, description, created time) VALUES 
(3, 3, '0000000', “2018-02-28 22:21:03.68966+08' ), 


- Name: tbl id seq, Type: SEQUENCE SET; Schema: public, 
Owner: postgres 


SELECT pg catalog.setval("tbl id seq", 36, true), 


-- PostgreSQL database dump complete 


pg dumpalIDLLILLLLUpg. dumpLILLLILLULL 
LİLİLİ LİL İ İLİLİLİLİLİLİL İTİL İİLİL İ İTİLİLİLİYİLİL? 


[postgres@pghost1l -1$ /usr/pgsql-10/bin/pg dumpall -r -p 
1921 


- PostgreSQL database cluster dump 
SET default transaction read only off, 
SET client encoding - 'UTF8'; 
SET standard conforming strings - on; 
- Roles 
CREATE ROLE postgres; 
ALTER ROLE postgres WITH SUPERUSER INHERIT CREATEROLE 
CREATEDB LOGIN REPLICATION BYPASSRLS; 


-- PostgreSQL database cluster dump complete 


2.SQLIILILILIL 


ULLLLIDULLLULLULLLU Ps aD OIDCHIDS QU TETLI 
00000 


İpostgresepghost1 -]$ /usr/pgsql-10/bin/psql -p 1922 mydb < 
dump.sql 


LİLİLİLİLİLİ İLİLİLİLİLİLİLİTİLİ İiLlpg restore UD 
LİLİLİLİLİ? 


İpostgresepghost1 -]$ /usr/pgsql-10/bin/pg dump -Fc -p 1922 
mydb > custom.da 


LİLILIIİTİpg restore ILILILLLIULI 


İpostgresepghost1 -]$ /usr/pgsql-10/bin/pg restore -p 1922 - 
d mydb custom.dat 


pg dumplipg dumplipg restorel UU 
000000000000000000000 


13.4.2 (00000000 


LİLİLİLİLİLİLİLİLİLİ İLİLİLİLİ İLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİİ 
LİLLİLİLİL İT İlcplitarl INE İLİTİYİLİLİ İLİLİ İLİL İİ İLİLİLİLİLİ 
LİLİLİL LİL İT İLİLİİ İLİLİLİT İİİ İLL İT İLİ İİLİLİLİLİLİLİLİLİLİLİ) 
LİLLİ İLİL İT İİİ İLİLİLİLİL İLL İLL HOHO LULU HUA 
LİLLİ İLİL İT İLİ İLİLİL İTİL İLİLİT İTLİ İLİ İT İLİLİLİLİLİLİLİLİLLİ) 
LİLLİ İLİL İT İLİLİL İLİLİLİTİLİLİL UU 
LİLİLİTİLİLİTİTİLİLİ 


13.5 ULL 


LİLİLİLİLİL İ İLİLİ İLİLİL İT İLİLİL İT İLİ İ İLİ İİTİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİ İLİL İİİ İLL UU 
LİLİLİL İLİL İT İİİ İLİLİL İLİ İLL ODO 
LİLİLİLİLİL İ İT İLİ İLİL İLİ İL İLİ İİLİL İT İLİLİLİLİLİLİLİLİ 
pg rman[)pg backresti TU UI 
LİLİLİL LİL İ İTİL İLİT İLİLİL UU 
LİLLİ İLİL İT İLİLİL İLİLİLİT İL HUUU HOHO 
LİLİLİLİLİL İ İLİ İLİLİ İTİLİLİLİLİLİ 


0140 LU 


OOOOOOOOOOODBA0000000000 Oracle 
UI TU Oracle0OO0000OOORACORACOOOOOOOD 
00000000000000000PostgreSOL00000000 
RACO00000000Postgreso0L000000000000 
12D mp a 


Postgre SQ LIU 
LLİLLİLİLİLİLİL İL İTLİ İLİ Tİ LİLLİ WALIO 
LİLLİ İLİL İT İLİ İLİLİLİLİL İLL İT İT İLİ İİİLİLİLİLİLİLİL İLL) 
LİLİLİLİLİLİLİLİ ala na alu nn İT T İİİ VIP 
[]virtual IPLILILLILIPLIIULIUV IPUDLILLLILULLLILLI 
HUOO VI PH OOOH NU ULU uu uu uyu 
İİİ 
İİİ 
GİRİN MİM İNİN 


LİLİLİLİLİLİLİLİL İLİ LİLİT OOOO WAL TU 
LİLLİ İLİL İT İLİLİL İLİLİLİLİLİLİLİT İTLİ İLİ İİLİLİLİLİLİLİLİLİLİLİLİ 
ULILILLILULILULIUULULLILULILULILULULULULILULU 
LİLLİ İLİL İT İİİ İLİLİL İTİL İLL UU 
LİLLİ İLİL İT İLİ İLİLİLİLİL İLL UU 
LİLİLİL LİL İ İLİLİ İLİLİ İT İLİLİİ İLİ İT İLİL İ İLİ İTİLİLİLİLİLİLİ İİ 


LİLİLİ İLİLİ İLİLİ İLİLİL İT İLİLİLİ İLİ İT İLİL İ İLİ İLİLİLİLİLİLİLİTİİ 
00000 


000000PostgreSsoL00000000000 
Pgpool-Il+[1100000000000Keepalived-+[]00 
00000 


14.1  Pgpool-Il+[1100000000 


LLLİULLİPopool-İİELLLLULLULLUULLUPopool- 
ITT UI UI 
(OPO era pool-İITLII 
pgpoo 


0000pgpool(1000000000000000000000 
LİLİLİLİLİLİ İLİ 


“İİLILILILLILLILILLILIILLILILLİLLILLİLLİSELEC TET] 
LILİLİLLİLİLLİUİLLİLİLLİLİLLLİLLİLI poo! HAHA 
0000000000000000000000000000000000 


0000000000000000pgpool0000000000 
LİLİLİLİLİLİ İLİ 


‘JUUpgpoolQQ0000PostgreSQLOQ0000 
pgpoolQQ00000000000000000000 
PostgreSOLI III 


000000pgpool000000000pgpool00000 
0000000egpool10000000000000000000000 
pgpool100000000 


000000pgpool00000000000pgpool0000 
LİLİLİLİLİTİLİİİTİLİİLİ 


"HB Pestg reSQLİ TI 
PostgreSQLITLLLULEpgpoolliULULULLULLLİLLELLLİ 
L$ prefix/etc/pgpool.conf.sample-stream[][] 


LİLİLİLİLİLİ İTİLİLİ 


000000000000Slony0pgpool010000000 
000000000000000000000Slony000000 


$prefix/etc/pgpool.conf.sample-master- 


slave]00000000000 


000000000000pgpool000000000000 
pgpool1100010000000000000000000000000 
00000000000000000 


$prefix/etc/pgpool.conf.sample- 


replication. OOOH 


“ULULULLLLpopoollULLLEULLULELLELLİLLİ 
LLILILLILULILIULLLILLILLI 
$prefix/etc/pgpool.conf.sample[]000000000 
LOOD 


Pgpool[111000000000000000000000000 
00000000 


ULIULLILLLLULLLULLULULLULL PostgreSQLI 
0000000000000000012.100000000014-10 


[14-1 pg 25 





14.1.1 popooll1LLiLL 


pgpool ITA UU 










"E 
E 





pghost4 pghost5 


14-1 pgpool OUD 


pghost4[]pghost5[]000000000pghost4[] 
0000000eghost50000000000Pp9pool000000 
pghost4[Opgpool[00000pghosts000000000 
O0watchdog[]00000000000000000000000000 
00000000000 


watchdog[]pgpool0000watchdog[] 
pgpool0000000000000000pgpool0000 
watchdog[]000000000 


O0pgpool[]0PostgreSOLO00000000 
pgpool[]000000 


'00dpgpool00000000000 
Iwatchdogl]000000000pgpool000000 
Saal pool 


“Opgpool0000000watchdogf]0000000 
watchdog[ILHLL 


“Opgpool00000000000watchdog[]0O0VIP[ 
ULLLpgpoolfiLLi 


14.1.2 pgpool[J[] 


pgpool00000000Pgpool-ll 3.6.64] t i b] 
RPMLLLLLULLLLULLLLLLLLLLULLLULLU 
http://www.pgpool.net/download.php? 
f-pgpool-Il-3.6.6.tar.gz || 


pohost4flipghost5lLUULLUpopool-il- 
3.6.6.tar.gz[]LIEILILIL] 


# tar xvf pgpool-II-3.6.6.tar.gz 


0000000 


# ./configure 


# make 


--prefix=/opt/pgpool --with-pgsql=/opt/pgsql 


# make install 


ULLLLL/opt/pgpoolliLLİLİLLİLLLİLİLLLİİİL 


[root@pghost4 etc]£ ll /opt/pgpool/ 


total 20 

drwxr-xr-x 2 
drwxr-xr-x 2 
drwxr-xr-x 2 
drwxr-xr-x 2 
drwxr-xr-x 3 


root 
root 
root 
root 
root 


root 4096 Oct 4 14:39 bin 
root 4096 Oct 4 19:13 etc 
root 4096 Oct 4 14:39 include 
root 4096 Oct 4 14:39 lib 
root 4096 Oct 4 14:39 share 


0O/opt/pgpool/bin0000pgpool0000000 
Oüpgpoolllpg. md5[]pcp attach node 


OO/opt/pgpool/etc[)110000000000 


pcp.conf.sample[]pgpool.conf.sample- 


strea m ION 


00O0root10000000pgpool000000000000 
OO/opt/pgpoolfl)pgpool11100000000000000 


1.pghost4[]pghost5[][][]]geatc/hosts 
UHL/etc/hostsililiinmH 


192.168.26.57 pghost4 
192.168.26.58 pghost5 


2.(i0pghostdi pghost5ILLULLLLL 


00O0root0000pgpool0000000000000000 
OObgpoolOO0pgpool00000 
failover command(00000000000ssh000000 
000000000 


Ooopghost4[]pghosts[O0O0postgres[111000 
0000000pghost4(10000000 


# su - postgres 
$ ssh-keygen 
$ ssh-copy-id postgres@pghost5 


O00pghost4[00000postgrest1000000000 
O000sshipghost5000000 


ssh postgres@pghost5 


000000000pghosts00000000000 


00000000000LIrootiOpgpoolf 
3.pghost4[]pghost5[ 00 0pool hba.conf II 


O0000PostgreSOLDOO 
$PGDATA/pg Pia con III 
pgpoolLULULULULLLLLLLLLLLULUPostg reSQLIİTİLU 
000000pgpoollpgpool000000000000000 
pgpool10000000000000Pgpool0000000 


0000000 pool hba.conf.sample[]00000 
000pool ba con TI 


# cd /opt/pgpool/etc 
# cp pool hba.conf.sample pool hba.conf 


O000pool hba.conf00000000000000 
PostgreSOL(000p9. hba.conf[ It 
pool hba.conf700000000000000 


host replication repuser 192.168.26.57/32 
d5 


m 
host replication repuser 192.168.26.58/32 
md5 


host replication repuser 192.168.26.72/32 
d5 


m 
host all all 0.0.0.0/0 md5 


4.pghostd[ pghosts[ 0 0pool passwd[ IT 
OO0pgpool000MD50000000pgpool0000 


AAA 


username: encrypted passwd 


000000000000pgpoolO0pg. MdASLIDULLUL 
00000000 


# pg md5 -u postgres -m postgres123 


pg md500000000000MDSOOO0O0OMDSOO 
OOOpool passwd[]00000000 


# cat pool passwd 
postgres:md5163311300b0732b814a34aabfdfffe62 


ULILULIULILLILULLLILULIULIpostgrestIULIULIL 
HO ooo aa poo! passwdf]0000000 


postgres=# SELECT rolpassword FROM pg authid WHERE 
rolnamez" postgres", 
rolpassword 


md5163311300b0732b814a34aabfdfffe62 
row) 


000postgres(00000MDS0000 
pool passwd[]0000000000 


5.pghost4d[]pghost5[ | 00pgpool.conff]000 
00000/opt/pgpool/etc[10000000000 


# cd /opt/pgpool/etc 
# cp pgpool.conf.sample-stream  pgpool.conf 


pgpool.conff)110000000000000000000 
pgpool00000000 


listen addresses = '*' 
port = 9999 


listen addressesf]pgpool(]0000*000000 
LİLLİ 


“port-999911pgpoolHUUUUUULL99991 ] 


pgpool[OPostgreSOL00000000000000 
7:77 host5000000000000000000000 


backend hostnamed = 'pghost4' 

backend port = 1921 

backend data directory = '/datal/pgl0/pg root' 
backend flago = 'ALLOW TO FATLOVER" 

backend hostnamel = 'pghost5' 

backend port1 - 1921 

backend data directoryl - "/data1/pg10/pg root" 
backend flagl = 'ALLOW TO FAILOVER' 


‘backend hostnameO[][][][[]PostgreSQL 
00000000!PO 


‘backend porto[00PostgreSOL(0000000 


‘backend data directoryO[][][] 
PostgreSOL(00000000 


'backend flago[]1110000000000000 
ALLOW TO FAILOVEROO00000000 


‘backend hostnamel[ 00 0PostgreSOL 
LİLİTELLLİİİPİİ 


‘backend port1[]00PostgreSOL(0010000 


‘backend data directory 1[][][] 
PostgreSQLI111LLEÜL 


'backend flag170000000000000000 
ALLOW TO FAILOVERTLHLLULLEULLLU 


pgpoolLLLİLİLİLİLİLİ 


enable pool hba = on 
pool passwd = ‘pool passwd' 


‘enable pool hbaliHUpgpoollLii 
pool hba.conf[] 


pool passwd 00 MD ant] 


pool passwd[] 


pgpool[]1000pid100000000 


log destination = 'syslog' 
pid file name = '/opt/pgpool/pgpool.pid' 


log destination[]pgpool(]0000000000 
stderr[]syslog 000000 
syslog[//var/log/message[]0000000pgpool[] 
LIE] 


‘pid file namefllpopoolLLUUPİDİLU 
pgpool HOHO 


load balance mode - off 


load balance mode[])0000pgpool(000 
ele pool0000000000 


pgpool110000000000000000000 


# pgpool 775: 

master slave mode = on 

master e. ah mode — 'stream' 
sr check period = 10 

sr check user — 'repuser' 

sr check password = 'rel2a345' 
sr check database — 'postgres' 
delav threshold — 10000000 


“master slave mode) OHOOO 
off] irent 


master slave sub mode[]00000000000 
slony[streamf]slony[]000slony0000O0stream 
0000PostgresoL40100000000000Ostream[] 


n “sr check period[]0010000000000010 


“sr check user(]0000000000000000 
“sr check database[]111000000000000 


“delay. thresholdIDDOOOOOOO0OOOWAL 
TU Upopoot (SEL EC TTİLİTİELİLİN 


Dopool TTT! PestgresQLnmpl 
000000000000000000000000000000000000 
LİLİLİLİLİİLİLİLİL İ İLİ İLİ İL İTİTİLİLİ 


health check period = 5 

health check timeout = 20 
health check 
health check 
health check database = 'postgres' 


user = 'repuser' 
password = 'rel2a345' 


health check max retries = 3 
health check retry delay = 3 


LİLİLİLİLİLİL İİ İLİLİLİLİYİLİ 


failover command = '/opt/pgpool/failover stream.sh %d %P %H 


failover command]000000000000 
pgpool(00000000000000000000000000000 
pgpool0000%40000000100%P00000000 
1D0%40000000000%R0000000000000000 
failover_stream.sh III! 


watchdog0000000000 


use watchdog = on 
wd_hostname = 'pghost4' 
wd port = 9000 

wd priority = 1 


use watchdogl]0000watchdog[]000off[] 


“wd hostnametlvvatchdogliUULLİİPELLLLU 
00000pgpool0000000 


“wd port[]watchdog[]00000009000f7] 

wd priority(][00watchdog[10000pgpool 
000000000000000watchdogf]0000pgpool[] 
0000000000000000Pp9pool0000000000 


VIII 


delegate IP = "192.168.26.72" 
if cmd path = "/sbin" 


if up cmd = "ip addr add $ IP $/24 dev bond0 label bond0:1' 
if down cmd = "ip addr del $ IP $/24 dev bond0' 


delegate IPO Opgpool[]VIPOpgpool[]00 
00000VIPOOpgpool000000000000pgpool000 
O00pgpool000000VIP[ 


if cmd path OOOH VIPO 


if up cmd(IMOOOVIPIODOOONOQip addr add 
OOOOOOVIPOOOpghost40pghost5s0000000000 
bondopp00VIP0000COO0OO0bondopi 0000000 
LILILILILILLIIPLI 


if down cma(LBOOVIPOOOOOQip addr 
deli 


watchdog[ D İ 


heartbeat destinationO = 'pghost5' f LtpgpootDDmauiP 
heartbeat destination portO = 9694 # [00O0pgpool00000 
heartbeat device) = 'bond0' 


‘heartbeat destinationOlTLLULpgpoolHTu 


0000IPOOO00watchdog[]00000pgpool000 
heartbeat destination(]00000000 


‘heartbeat destination portOQQ00U 
pgpoollELULLULLULL969411 


‘heartbeat deviceO[J(][]pgpool[][] 
watchdog[1000000000000000bondof] 


watchdog[1000000000000 


wd life point = 3 

vd lifecheck query = "SELECT 1" 
wd lifecheck dbname = ‘postgres’ 
vd lifecheck user = 'repuser 

vd lifecheck password - 'rel2a345' 


"wd life point 000pgpool0000000000 
UU 


wd lifecheck gueryO0O0pgpool(0000 
GOUT 


“wd lifecheck dbnamef]O0pgpool00000 
HUDU 


wd lifecheck useri ]00pgpool00000000 
0000 


“wd lifecheck passvvordi HLpgpoolHLLULu 
00000000 


OOpgpool(100000000000 


other pgpool hostnamed = 'pghost5' f [0000pgpool000000IP 
other pgpool port0 = 9999 f [0000pgpool00000 
other wd portd = 9000 f [O000pgpoolf]0watchdogf[] 
UL 


other pgpool hostnametHLUUUpgpool 
LLLILLILILIPLI 


m “other pgpool porto00000pgpool00000 


other wd portOfMuLUpapoo!nLLi 
watchdog III 


O0Opgpool.conf(1000000000000000000 
000000000pgpool0O000 
http://www.pgpool.net/docs/latest/en/html/ 
runtime-config.html (| 


sə) [I]  pgpool[OOOpgpool.conf[] 
pgpool(00000000000000000*000000pgpool 
0000000000000000pgpool0O00 


/etc/pgpool-Il/failover stream. eh II 
ILLI 


öl /bin/bash 
# Execute command by failover. 


# special values: Sd = node id 

# %h = host name 

# %p = port number 

# %D = database cluster path 

# %m = new master node id 

# “M = old master node id 

# %H = new master node host name 
# %P = old primary node id 

# %R = new master database cluster path 
# %r = new master port number 

# %% = '%' character 

falling node=$1 # %d 

old primary=$2 # %P 

new primary-$3 # %H 

pgdata-$4 # %R 


pghome=/opt/pgsql 
log=/tmp/failover. log 
date >> $log 


# [00000000000000000000 

echo “falling node=$falling node" >> $log 
echo "old primary=$old primary" >> $log 
echo “new primary=$new primary" >> $log 
echo "pgdata-$pgdata" >> $log 


# [000000000000000000000000 root 
if | $falling node = $old primary | 88 | $UTD -eq 0 1, then 
# 000000000000000000000$PGDATAOO000Orecovery . conf00000 
if [ -f $pgdata/recovery.conf ]; then 
su postgres -c "$pghome/bin/pg ctl promote -D 
$pgdata" 
echo "Local promote" >> $log 
else 
su postgres -c "ssh -T postgresg$nev primary 
$pghome/bin/pg ctl promote -D $pgdata" 
echo "Remote promote" >> $log 
fi 
fi; 
exit 0; 


0000000egpool1000000000000000000 
0000000000000000000000pgpoc100000000 
000000000000000000000000000000000000 
00000$PGDATAOOOOOrecovery.conf(1100000 
LİLİLİLİLİ. İT İİ İLİLİLİLİ İT İLİLİT İLİL İT İTİ İLİL İLİ İLİLİLİLİL İLİ TİL) 
pgpool10100010000000000000000000000000 


O0pgpool0000ip addr1]01000000000000 


IP0000OrootfOpgpool1000000root000000 
00000000 


export PGPOOL HOME=/opt/pgpool 
export PATH-$PGPOOL HOME/bin:$PATH:. 


OOOPghost4frootf]000pgpool100000 


# pgpool 


UUpgpoolUUUULUpgpoolLULLULLUpgpoollLlLLi 
000000000 


-a[]--hba-file[]DEpgpooltihbar ond 
$prefix/etc/pool hba.confl| 


--f[]--config-file00pgpool[100000000 
$prefix/etc/pgpool.conf[] 


“-FII--pcp-fileliLiLipgpoolLpcpULULULULULLU 
$prefix/etc/pcp.conf[] 


O00000000000/opt/pgpool/etc110000000 
pgpool100000000000 


O0000pgpool.conf11000000000000000 
reload[]1010000000000 


# pgpool reload 


LLlpgpoolliLLİLTİULİİ 


# pgpool -m fast stop 


pgpool(1000000000000smartffast[] 
immediate[]smartf]000000000000000000 
pgpoolf]fast[ limmediate[]0000000000000 
pgpool[10000000000000000fast000 


Oopghost4 000 00/var/log/messages[ Il 
000000000000000000000000pghost5(]0 
pgpooll00000000pghostsf] 
OM/var/log/messages[]11000000000000Pgpool 
MINNN 


OOMPOOOpgpool(1000000000 


7:7: ~]$ psql -h 192.168.26.72 -p 9999 postgres 
postgre 
77: show pool nodes; 
node id | hostname | port | status | lb weight | role 
| select 7 | load 77: node l 775 delay 


| pghost4 | 1921 | up | -nan | primary | 0 
| true 
1 | pghost5 | 1921 | up | -nan | standby | 0 
| false | 0 
(2 rows) 


LIEIEIEEEIEE]p pool HHD SHH 
pgpool0000000000status0000000up00 
pgpool]0000000down[JO0pgpool[100000000 
role(000000000primary(]0000standby[lOO 
Oonode. id(]100000000pghost4000000 
node_id1Q000000pghost5q00000 


sə UL D000000000000000000000000 
LİLİLİLİLİ İLİLİLİL İ İLİ İLİ İİ İTİTİLİLİ 


14.1.3 PCPO00000 


pgpool00000000pgpool[1000000000000 
Opgpool000000O0pgpool00000pgpool0000 


PCPTTTLLLLLLDgpoolLLLLPostgreSQLl) 
0000000000006ecp0000000MD50000000000 
pcp.conf([00000pcp.conf(]100000000 


# USERID : MD5PASSWD 


USERIDOOOOOOMDS5PASSWDOO00000000 
LİLİLİLİLİLİLİLİLİ 


00000000pgpool00000PCP000000000 
27 Pool Togo mdölliMDSTİU 


# pg md5 pgpool 
ba777e4c2f15cllea8ac3be7e0440aa0 


OOpcp.conf000000 


# USERID : MD5PASSWD 
pgpool:ba777e4c2f15c11ea8ac3be7e0440aa0 


PCPOO0000pcp node info[] 
DCH watchdog info[]pcp attach node HOHO 


[]pcp. node infolLTİİLİLİLİLİLİİLLİİ 


$ pcp node info --verbose -h 192.168.26.72 -U pgpool 0 
Hostname : pghost4 
1921 


Status box 
Meight : nan 
Status Name: up 


DODOBIDEIDUOUDUDUE IS te tus 0000000 
OLLILULLLILLILULUPCPULULULLI 
LEBIBIBIDBIDBIDUDU 
‘200000000000 
30000000 

- O00pep. attach. nod erjinimninimn UI 


14.1.4 pgpoolQQ00000 


00000pgpool(000000000000000000000 
0000000000000000000000000000000 


000000pgpool000000000pgpool000000 
ULILLULLLIULILU 


“LİLİLİLİLİLİLİLİL LİL İL İT İT İLİLİLİLİLİLİLİLİLİLİLİ 


“LİLİLİLİLİLİ İLİ İLİLİLİL İ İLİLİLİL İLİ İT İİLİLİLİLİLİ 


000000Ppgpool000000000pgpool100000 
LİLİLİLİLİTİLİLİLTİLİ 


pghost41111pgpoolLLUULULLULLULpghost5 
HOUpgpoolQ00000000000V!IPOpghost4qq 


Lüpcp. watchdog infol HHH pg pool 
watchdog[ II 00watchdogf]pgpool(0000000 
0000000000000000watchdogil000O0pgpoolf] 
00000000 


[postgres@pghost4 -1$ pcp watchdog info --verbose -h 
192.168.26.72 -U pgpool 

Password: 

Watchdog Cluster Information 

Total Nodes 1 2 

Remote Nodes rd 

Quorum state : QUORUM EXIST 

Alive Remote Nodes : 1 

VIP up on local node : YES 

Master Node Name : pghost4:9999 Linux pghost4 
Master Host Name : pghost4 


Watchdog Node Information 

Node Name : pghost4:9999 Linux pghost4 
Host Name : pghost4 

Delegate IP : 192.168.26.72 

Pgpool port : 9999 

Watchdog port : 9000 

Node priority : 1 

Status : 4 

Status Name : MASTER 


Node Name : pghost5:9999 Linux pghost5 


Host Name 
Delegate IP 
Pgpool port 
Watchdog port 
Node priority 
Status 

Status Name 


: pghost5 

: 192.168.26.72 
: 9999 

: 9000 

1 


"dəri 
: STANDBY 


00000watchdogi]0000pghost4f] 
watchdog[I[]ttpghost5[]watchdog[TE]LILIL 
pgpoolLLNNLILIwatchdogL LILL 


LLlpghost4111İPLTLLLLLLİLL 


[postgres@pghost4 -1$ ip a 


12: bond0: <BROADCAST,MULTICAST ,MASTER, UP, LONER UP» mtu 1500 
qdisc noqueue state UP 

link/ether a0:36:9f:9b:07:af brd ff: ff: ff: ff: ff: ff 

inet 192.168.26.57/24 brd 192.168.26.255 scope global 


bond® 


inet 192.168.26.72/24 scope global secondary bond0:1 


00192.168.26.72 VIPOpghost4 III! 
pghost4[]pgpool VT 


pghost4i Ni ipgpoolLLLLLLLLULI 


f pgpool -m fast stop 


.done. 


OoOpgpool[]0/var/log/messages( 0000000 
00 


Oct 12 10:09:39 pghost4 pgpool[41818]: [13-1] 2017-10-12 
10:09:39: pid 41818: LOG: received fast shutdown reguest 
Oct 12 10:09:39 pghost4 pgpool[41818]: [14-1] 2017-10-12 
10:09:39: pid 41818: LOG: shutdown reguest. closing listen 
socket 

Oct 12 10:09:39 pghost4 pgpool[26337]: [1-1] 2017-10-12 
10:09:39: pid 26337: LOG: stop reguest sent to pgpool. 
waiting for termination... 

Oct 12 10:09:39 pghost4 pgpool: watchdog[41819]: [45-1] 
2017-10-12 10:09:39: pid 41819: LOG: Watchdog is shutting 
down 

Oct 12 10:09:39 pghost4 pgpool: watchdog de- 
escalation[26338]: [46-1] 2017-10-12 10:09:39: pid 26338: 
LOG: watchdog: de-escalation started 

Oct 12 10:09:39 pghost4 pgpool: watchdog de- 
escalation[26338]: [47-1] 2017-10-12 10:09:39: pid 26338: 
LOG: successfully released the delegate IP:"192.168.26.72" 
Oct 12 10:09:39 pghost4 pgpool: watchdog de- 
escalation[26338]: [47-2] 2017-10-12 10:09:39: pid 26338: 
DETAIL: ‘if down cmd' returned with success 

Oct 12 10:09:41 pghost4 ntpd[6835]: Deleting interface #14 
bond0:1, 192.168.26.72#123, interface stats: received-0, 
sent-0, dropped-0, active time-390 secs 


UULLULLLLLLLPgpoollLULLUfastTLLLiLLLU 
HLLELLLLELELEvvatchdogliTiiLipopool.conffTİ 
[if down cmd[]000000000VIP[ODeleting 
interfacellLiLILİVIPTLILILIL 


- pghostA[]DCIETDIPCIEDUDIDU V TPDIDIEIDCOEIOCLCTC 


[postgres@pghost4 -1$ i 
12: bond0: «BROADCAST, MUTE: MASTER, UP , LONER UP> mtu 1500 
qdisc noqueue state UP 

link/ether a0:36:9f:9b:07:af brd ff:ff:ff:ff:ff:ff 

inet 192.168.26.57/24 brd 192.168.26.255 scope global 
bondO 


UUULpghost5LPLULLULUVİPEULLLUEpghost5 
ULLibondolLuLi 


OOOOPcp watchdog inforlLILILipgpoolIULLI 
Uüpohostölipg poolliLLiLLİMASTERTİLLİ 
pghost4[][]pgpool[]L[]SHUTDOWN[] 


O0pgpool(1000000000000000 


[postgres@pghost4 -1$ psql -h 192.168.26.72 -p 9999 postgres 
postgres 

Password for user postgres: 

psql (10.0) 

Type "help" for help. 


pgpoollLLİLİLİİLİLİLİLİİ 


DIDEIDDOLHDUBOUU po poo! (OTTO 
PostgreSOL[110000000000000000eghost4f]0 
0000pghost5(100000000000pgpool(1000000 
mo ~ pool bp pm prn atc] 


100000000000000000000000 

0000000000000pghost4l]pgpool000000 
0000000pghost50pgpool(00000000000000 
VIP[]pghostA[][] 


O0pgpool1000000000000000 


A ~]$ psql -h 192.168.26.72 -p 9999 postgres 
postgre 


7:5 show pool nodes 
node id | hostname | ə. | status | lb weight | role 
| select cnt N load 775: node | replication delay 
-2------------4--------------------- +--------+--------4+-------- 
-+--- -- - - - - = - === e 
| pghost4 | 1921 | up | -nan | primary | © 
| true 
| pghost5 | 1921 | up | -nan | standby | 0 
| false | 0 
(2 rows) 
pghost4[0000000000 


[postgres@pghost4 -1$ pg ctl stop -m fast 
waiting for server to shut down.... done 
server stopped 


000000000pgpool0000Opgpool.confl]11 


OOfailover command II 
H/opt/pgpool/failover stream.sh(]00000000 
0000/tmp/failover.log[]0100000000000000 


Thu Oct 12 11:01:50 CST 2017 
falling node=0 

old primary=0 

new primary-pghost5 
pgdata=/datal/pg10/pg root 
Remote promote 


falling nodelilLLiPostgreSQLi II 
old primary[]100000000new. primary(]00000 
0000bgdata0000000000 


pghostS (0000000000000 


[postgres@pghost5 ~]$ pg controldata | grep cluster 
Database cluster state: in production 


LpghostSrinn nmm eghestsrr 
LİLİLİLİLİL İL İTİLİLİLİLİT İTİL) 


0000pgpool(100000000000000 


[postgres@pghost4 -1$ psql -h 192.168.26.72 -p 9999 postgres 
postgres 
postgres= show pool nodes; 
node id | hostname | port | status | lb weight | role 
| select Se | load 77: node | 1777: -delay 


0 | pghost4 l 1921 | down | -nan | standby | 
0 | false 
1 | pghost5 i 1921 | up | -nan | primary | 


0 | true | 0 
(2 rows) 


OO0pghost4000000down00000000 
standby[]pghost500000000up00000000 
primary[] 


0000pgpool00000pgpool100000000000 
0000000000000000000000000pgpool0000 
OPostgreSsoL[]101000000000000000000000 


00000000000000000000000 

00000000000pghost4f]pgpool 0000000 
00000pghostsflpgpool000000000000000VIP 
Hpohost4fTilu 

UHpghost4ITTUpohost4ilTTlpopooll1i 


TOO Up ghoest5rimpg pool 
LİLİLİLİLİLİTİ MM 


[root@pghost4 pgpool]£ reboot 


Mfpghost5iili/tmp/failover.logEEDELEEED 


Thu Oct 12 11:43:13 CST 2017 
falling node-0 


old primary-0 

new primary-pghost5 
pgdata-/datal/pgl0/pg root 
Local promote 


ULULULLULLULLpohost4TTiLipohostSTiLUl 
[/etc/pgpool-II/failover stream. el III! 


pghost5[1000000000000000000000000 


[postgres@pghost5 -]$ pg controldata | grep cluster 
Database cluster state: in production 


O0pghost510000000000000000 
O0pgpool(100000000000 


[postgres@pghost5 -1$ psql -h 192.168.26.72 -p 9999 postgres 
postgres 
postgres=# show pool nodes; 
node id | hostname | port | status | lb weight | role 
| select cnt „| load balance node | 7:5 „delay 


+----- +------------ 

0 | pghost4 | 1921 | down | -nan | 
standby | 0 | false | 

1 | pghost5 | 1921 | up | -nan | 
primary | 0 | true | 0 
(2 rows) 


0000phost4000000down0000000 
standby[]pghost5[]0000000up00000000 


primary[] 


HoOopghost5[L/var/log/messages[ LL] 
pgpoollILLLLLELULLLİ 


Oct 12 11:43:15 pghost5 ntpd168351: Listen normally on 9 
bond0:1 192.168.26.72 UDP 123 

Oct 12 11:43:17 pghost5 pgpool: vatchdog escalation1440671: 
[125-1] 2017-10-12 11:43:17: pid 44067: LOG: successfully 
acquired the delegate IP:"192.168.26.72" 

Oct 12 11:43:17 pghost5 pgpool: vatchdog escalation1440671: 
[125-2] 2017-10-12 11:43:17: pid 44067: DETAIL: "if up cmd" 
returned vith success 

Oct 12 11:43:17 pghost5 pgpool: vatchdog1420541: [145-1] 
2017-10-12 11:43:17: pid 42054: LOG: watchdog escalation 
process with pid: 44067 exit with SUCCESS. 


000000000pgpool.conf00OHif up cmd 
75777: addr0000000 


[postgres@pghost5 ~]$ ip a 


12: bondo: <BROADCAST, MULTICAST, MASTER, UP, LOWER UP» mtu 1500 
qdisc noqueue state UP 

link/ether a0:36:9f:9d:c7:5f brd ff:ff:ff:ff:ff:ff 

inet 192.168.26.58/24 brd 192.168.26.255 scope global 
bondO 

inet 192.168.26.72/24 scope global secondary bond0:1 


000VIPO00O0peghost5(100000000000000 


000000000000000012.501 
00000000000000000000000 


000pgpool110000000000000000pgpoolt] 
LİLİLİLİLİLİL İT İLİLİLİLİ İLİ 


[ID PostgresQLUIDUDDHD mpg peel 
LLUPostgreSQLILILLULLLLLULLULL 


OOOH po poolUPostgreSQLIILI 
ILL pgpoolILIVIPULIIipgpooILLILILI 


0000000egpool10000000000000000000 


» 00 DUI 
000000000000000000000000Ppgpool000000 
OOOfailover. stream.sh[]0000000000000000 
000000000000000000000Keepalived+[000 
00000000000000000000000000) 


14.1.5 popoo TTT 


00000pgpool(1000000000000000000000 
00000000000000pgpool00000000000000 


m LLLILILILIpgg poollLLLLpool passwd UU 


[postgres@pghost4 -1$ psql -h 192.168.26.72 -p 9999 postgres 
pguser 

psql: FATAL: md5 authentication failed 

DETAIL: pool passwd file does not contain an entry for 
"pguser" 


O00000pgpool[enable pool bal 
pgpool[T]1]pool ba con III 
pool hba.conftILLLLLLmMa5LLLLLLLL 
pool passwd[1100000000014.1.2000000 
pool passwd[]000000repuser(]00000 
pool passwd[]00000000000000 


repuser:md54f87427f75b5a59ba0abffella6f79a8 


0000000egpool10000000000000000000 


LİLİLİLİLİL İp cpLİLİLİLİLİLİL İL İİLİLİ 
LİLİLİLİLİLİTİTİLİ 


[postgres@pghost5 ~]$ pcp node info -h 192.168.26.72 -U 
0 


pgpool 
Password: 


FATAL: authentication failed for user "pgpool" 
DETAIL: username and/or password does not match 


14.1.31100000pcp00000pcp.conff1010000 
00000000000000pcp-.conf110000000000000 
000000000000pcp-conf(1000000000 


# USERID : MD5PASSWD 
pgpool:ba777e4c2f15c11ea8ac3be7e0440aa0 


ULULLLpgpoolLLLLUVİPULULLpgpoollLULLU 


pgpOOILLIVIPLILLIULILipgpool.conTIILIDLI 
if up cmafjif down emd IOLIBOOFLOEMVIPOREI 
LLILILLILLILILI 


if up cmd = ip addr add $ IP $/24 dev bondO label bond0:1' 
if down cmd = ‘ip addr del $ IP $/24 dev bond6" 


0000000000000000000000000bondof]f 
00MPO0000000bondof]1[] 


O000pgpool(00100000VIPOO000O0pgpool0000 
0000pgpool0000000000000000If up cmd[] 
if down cmd[]000000000000000000000000 
OO0Gip addr addilip addr del EE 


$ ip addr add 192.168.26.72/24 dev bond0 label bond0:1 
$ ip addr del 192.168.26.72/24 dev bond0:1 


CCC addr1]0000000 
e is BEE SE 


LİLİLİLİLİLİL İT İLİ İLİLİ İT İTİLİLİLİLİ İLİ 


ULULLLULELLULLELLpgpoollililipgpool.conffi 
000O0failover command[T 
[]/opt/pgpool/failover stream.sh%d%P%H 
%R'1000000000000000000000000000000000 
010000000000000000000000000000000 


Llifailover stream.sh(]10000000000000 
0O/tmp/Failover.log(]1100000000000000000 
00000000000000000failover stream. SIT 


ULIULLILLIULULIULLIULLIUUULLILLIULULULLIULIU 
ILLLULLU/tmp/failover.log Dinar] 


Thu Oct 12 11:21:20 CST 2017 
falling node-1 

old primary=1 

new primary-pghost4 
pgdata-/data1/pg10/pg root 
Local promote 


OO/failover stream.shQQ000000 
falling nodefTilllold primary(]000000000000 
77 reSQLITULLİLİLİLİLİLİİLİLİLİLİLİLİTTİEİRLU 


0000PostgreSs0L0000000000 
DCH attach node[]000000000pgpool[] 


Dopooll (OT DOT 


postgres=# show pool nodes; 
node id | hostname | port | status | lb weight | role 
| select cnt N load balance node | 7:77: „delay 


ə AA eee sees eers eea Seres stes siem en id 


| 2. | 1921 | up | -nan | primary 
| 0 | tr 0 
| pghost5 | 1921 | up | -nan | standby 
| 0 | false | 0 
(2 s) 
Opghost5000000000000 


[postgres@pghost5 -1$ pg ctl stop -m fast 
waiting for server to shut down.... done 
server stopped 


UULUULUpogpoollilishovv pool_nodes[ HOHO 
ULULLULLpghost5iİLULULULulidovvniiliLpghost5LELi 
00000000 


[postgres@pghost5 -1$ pg ctl start 


0000pgool00100000000 


postgres=# show pool nodes; 


node id | hostname | port | status | lb weight | role 
| select yi | load 1 node | replication delay 
KEE WAA x b x (E qp-------—--—-----—----W------ 
0 | pghost4 | 1921 | up | -nan | primary 
| 0 | true 0 
1 | pghost5 | 1921 | down | -nan | standby 
0 | false | 0 
(2 rows) 


pghost500000000down0000000 
DCH attach nodef[ | 0PostgreSOL(000000 


pgpoolQQ000000 


[postgres@pghost4 ~]$ pcp attach node -h 192.168.26.72 -U 


pgpool 1 
Password: 
pcp attach node -- Command Successful 


pcp attach node[]00000000 


pcp attach node [options...] [node id] 


node idllPostgreSQLi TiHULLUpohost41TİL 
000000pghost5000000010000pghosts0000 
ILILLILIpgpOJILI 


UULUüpogpoollilishovv pool nodestiLLLLLUL 
000O0pghosts000000upl 


14.2 [J]|Keepalived FTTİİLLLLİLLLN 


ILL pgpooliIPostgreSQLI TUTE 
0000000000000000Keepalived[]0000000000 
0000000Keepalived[]1000000PostgreSOLI 
0000000 Keepalived[]00000000Keepalived[][] 
0000V1P000000000000000000 


LİLİLİLİLİLİLİLİLİLİİLİ 
“İLLİLLİLİLLİLLİLLİLLİPostgreS OLOO 
“İLİLİLİLİLİ İLİ İLİL İLİ İİLİLİLİL İT İLİTİLİLİLİLİ İLİLİLİLİLİLİ 


0000O0PostgresoL100000000014-2[] 


(114-2 Keepalived+[(00000000 


ET f ear İT" 
B 192.168.26.57 Ceepalive 





14.2.1 Keepalived+ 000000000 


Keepalived+[110000000000014-2[ 










Keeppalived 4: | i 
zzi SEALI 


pghost4 pehost5 


(114-2 Keepalived+Q00000000 


Keepalived(]00100000000pghost4000 
Keepalived[]1010000000000eghost500000000 
0000000000000000000000000000 


0000Keepalived]110000000000000000 
000000000000000Keepalived(00000000000 
HKeepalivedi1ULLLUVIPLLLUVKeepalivedlll/ 
LIE] 


14.2.2 Keepalived +000000000000 


LİLİLİLİLİL İL İT İTİL İLİ İT İLİLİLİL İL İT İLİLİLİL İTİLİLİLİLİ 


100000000000pghost40000000000 
pghost5[100000000000000000000000 


2(/Keepalived]] 000000000 Keepalived[] 
00000sr. delay(]00Keepalived[]10000000000 
last alive[]100000000000000000000000000 
(1000000000000000000 


postgres=# CREATE ROLE keepalived NOSUPERUSER NOCREATEDB 
login ENCRYPTED PASSWORD 'keeplaived'; 
CREATE ROLE 
postgres=# CREATE DATABASE keepalived 
WITH OWNER=keepalived 
TEMPLATE=TEMPLATEO 
ENCODING-'UTF8'; 
CREATE DATABASE 


postgres=# Nc keepalived keepalived 

keepalived=> CREATE TABLE sr delay(id int4,last alive 
timestamp(0) without time zone), 

CREATE TABLE 


(er delay(10100000000000000000000000 
LİLİLİLİLİL İL İLİLİLİLİLİ İTİTİLİTİLİ 


CREATE FUNCTION cannt delete () 
RETURNS trigger 

LANGUAGE plpgsgl AS $$ 

EGIN 


RAISE EXCEPTION "You can not delete! '; 
END, $$, 


(kannt deletellcannt truncate[T DL 
OUD 


keepalived=> CREATE TRIGGER cannt delete BEFORE DELETE ON 
sr delay 

FOR EACH ROW EXECUTE PROCEDURE cannt delete(), 
CREATE TRIGGER 
keepalived=> CREATE TRIGGER cannt truncate BEFORE TRUNCATE 
ON sr delay 

FOR STATEMENT EXECUTE PROCEDURE cannt delete(), 
CREATE TRIGGER 


sr delay pni 


keepalived=> INSERT INTO sr delay VALUES(1,now()); 
INSERT 0 1 


0000Keepalived(]00000000PostgreSOLI] 
00000000 Keepalived[|0Keepalived]00000 
00000000p9. ba con [0000000 


# keepalived 

host keepalived keepalived 192.168.26.57/32 md5 
host keepalived keepalived 192.168.26.58/32 md5 
host keepalived keepalived 192.168.26.72/32 md5 


0000pg. ctl reload ITU 
3[]pghost4[]pghost][]|]Keepalived[][][] 
00Keepalived[]0000000000 


http://www.keepalived.org/software/keepali 
ved-1.3.7.tar.gz [] 


LİLİLİLİLİLİLİLİLİLTİLİLİ 


# yum install openssl openssl-devel popt popt-devel 


pghost4[]pghost[] ]L]LI LIE] Keepalivedi HO 
LLL 


# tar xvf keepalived-1.3.7.tar.gz 

f ./configure --prefix=/usr/local/keepalived 
# make 

# make install 


[[Keepalived(1010000000000000 


# ln -s /usr/local/keepalived/sbin/keepalived /usr/sbin/ 
# cp /opt/soft bak/keepalived- 
1.3.7/keepalived/etc/init.d/keepalived /etc/init.d/ 

# cp /usr/local/keepalived/etc/sysconfig/keepalived 
/etc/sysconfig 


DDOBHOBOBOOBOBOOOUUUDKeepativedTr 
00000/etc/init.d00000000000000000000000 


# service keepalived status 
keepalived is stopped 


HOHO Keepalived ILNULLLUKeepalivedflll 
LLILILLILULILIULLU 


# chkconfig keepalived on 
14.2.3 Keepalived[][] 


0000000Keepalived0000000000000000 
Keepalived[] 


[| ]KeepalivedDI rnnt 


# mkdir -p /etc/keepalived 


OO/etc/keepalived/keepalived.conf[ |] 
LLILILLILLILL 


I Configuration File for keepalived 


global defs 1 
notification email 1 
francs3(163.com 
} 


smtp server 127.0.0.1 
smtp connect timeout 30 
router id DB1 PG HA 

) 


vrrp script check pg alived 1 
script "/usr/local/bin/pg monitor.sh" 
interval 10 
fall 3 # require 3 failures for KO 
} 


vrrp instance VI 1 { 
state BACKUP 
nopreempt 
interface bond0 
virtual router id 10 
priority 100 
advert int 1 
authentication { 
auth type PASS 
auth pass t9rveMPQZ9S1 


track script { 
check pg alived 

} 

virtual ipaddress { 
192.168.26.72 

} 


smtp alert 
notify master /usr/local/bin/active standby.sh 


000Keepalived[]000000Keepalived[]000 
priority(0009000000000000000000000000 


"global defs(0000000000000 
Keepalived[]000000000000000 


vrrp. script00000000000010000000 
[/usr/local/bin/pg monitor.sh0000000000 
fall 3000000000000 


vrrp. instance[]vrrp1000000000000000 
00010000000000backup[0]00000000 
nopreemptr]0000000000VIPOO00O0priority(]0 
000000000000000 0 Keepalived[ priority(]1000) 
(Keepalived[]00000000Keepalived[]VIPOOOO 
00000bondolf] 


“smtp aler ILiLinotify master]000 
Keepalived(]QU0U0000000 
[/usr/local/bin/active standby.sh000000000 
LIC] 


/usr/local/bin/pg monitor.sh(]00000000 


#!/bin/bash 

# 0000 

export PGPORT=1921 
export PGUSER=keepalived 


export PGDBNAME=keepalived 

export PGDATA=/datal/pg10/pg root 

export LANG=en US.utf8 

export PGHOME=/opt/pgsql 

export 

LD LIBRARY PATH=$PGHOME/lib:/lib64:/usr/lib64:/usr/local/lib 
64:/1ib:/usr/lib:/usr/local/lib 

export PATH-$PGHOME/bin : $PGPOOL HOME/bin:$PATH:. 


MONITOR LOG="/tmp/pg monitor.log" 
SQL1-"UPDATE sr delay SET last alive = now();" 
SQL2='SELECT 1," 
# 0100000000000000000000 
standby flg- psql -p $PGPORT -U postgres -At -c "SELECT 
pg is in recovery():"” 
if | ${standby flg} == "t" 1, then 

echo e" date +%F\ $T : This is a standby database, 
exit!\n" >> $MONITOR LOG 

exit 0 
fi 


# ULLLs r. delayll 
echo $SQL1 | psql -At -p $PGPORT -U $PGUSER -d $PGDBNAME >> 
$MONITOR LOG 


# [00000000 
echo $SQL2 | psql -At -h -p $PGPORT -U $PGUSER -d $PGDBNAME 
if [ $? -eq 0 1, then 


echo e" date +%F\ ST”: Primary db is health." >> 
$MONITOR LOG 

exit 0 
else 

echo e" date +%F\ ST”: Attention: Primary db is not 
health!" >> $MONITOR LOG 

exit 1 


fi 


000001000000000000keepalived.conff] 
00O00interval0000000000000 


“LİLİLİLİLİLİLİLİLİ 


“Hsr. delaylilast aliveTllLIULMULULULU 


0Keepalived(]00000000000Keepalived[] 


000000Keepalived]00000000000 
notify master HOHO 


[/usr/local/bin/active standby.sh[ HO 


/usr/local/bin/active standby.sh000000 
0014-3000 


T f DJ BIAS AE 


HALAYI TUM it KM Ea HOE £5 E 


Tal Ar iks JEL 
ES UMS ARE 


— 








(114-3 (00000Gactive stadnby.sh[][HUE] 


ənə ŞAKA 


ITİLİLİLİLİLİLİLİLİLİLİLİLİLİLİ 
21010000000000000 
00000000000000000000000000 
LOOÖOOOOOOODODUD 

2000000 


LİLİLİLİLİL İL İT İLİLİLİL İT İLİLİLİLİL LT İLİLİLİL İLİLİLİLİLİL LİL) 
000000000000000000000000000000000000 
00000000000 


/usr/local/bin/active standby.sh000000 
LLL 


#/bin/bash 
# 


0000 
export PGPORT=1921 
export PGUSER=keepalived 
export PG OS USER=postgres 
export PGDBNAME=keepalived 
export PGDATA= nn root 
export LANG=en US.u 
export A 


LD LIBRARY PATH=$PGHOME/lib:/lib64:/usr/lib64:/usr/local/lib 
64:/1ib:/usr/lib:/usr/local/lib 


export 
PATH-/opt/pgbouncer/bin: $PGHOME/bin : $PGPOOL HOME/bin:$PATH:. 


# [JI], LAG MINUTES (0000000000000 
LAG MINUTES=60 

HOST IP— hostname -i` 

NOTICE EMAIL="francs3G163. com" 
FAILOVE LOG-'/tmp/pg failover.log' 


SQL1-"SELECT "this is standby" AS cluster role FROM ( SELECT 
pg is in recovery() AS std ) t WHERE t.std is true;" 
SQL2="SELECT 'standby in allowed lag' AS cluster lag FROM 

sr delay WHERE now()-last alive < interval '$LAG MINUTES 
SECONDS" ;" 


# 0[000000001P000000000 
FENCE IP=50.1.225.101 


FENCE USER=root 
FENCE PWD=xxxx 


# VIP 0000000000000 
echo e" date +%F\ ST”: keepalived VIP switchover!" >> 
$FATLOVE LOG 


# VIP (00000000 

#echo e" date +%F\ ST” : ${HOST IP}/${PGPORT} VIP D00000000 
OO\n\nAuthor: francs(DBA)" | mutt -s "Error: (000 VIP 0000 ' 
$1NOTICE EMAIL} 


# pg failover 0000000000000 
pg failover() 


i 

# FENCE STATUS (0000000000000000001 000009 0000 
# PROMOTE STATUS [170000000001 000009 0000 
FENCE STATUS=1 

PROMOTE STATUS=1 


# [000000000000000000 
Tor ((k=0;k<10;k++)) 
do 
# Hüipmitoo LTTOTUOUTOT DOT 600000000 

ipmitool -I lanplus -L OPERATOR -H $FENCE IP -U 
$FENCE USER -P $FENCE PWD power reset 

if [ $? -eq 0 1, then 

echo e" date +%F\ $T : fence primary db host 


success." 
FENCE STATUS-0 
break 


if | $FENCE STATUS -ne 0 |; then 
echo e" date +%F\ ST”: fence failed. Standby will not 
promote, please fix it manually." 
return $FENCE STATUS 
fi 


Ħ DD 
su - $PG OS USER -c "pg ctl promote" 
if [ $? -eq 0 ]; then 
echo -e "'date +%F\ $T. : ‘hostname’ promote standby 
success. " 
PROMOTE STATUS=0 
fi 


if | $PROMOTE STATUS -ne 0 1, then 
echo -e "'date +%F\ %T`: promote standby failed." 
return $PROMOTE STATUS 

fi 


echo -e "'date +%F\ ST”: pg failover() function call 
success." 

return 0 
} 


# [000000 

# HLLULLULLLULLS TANDBY CNT-1 (000: 

STANDBY CNT- echo $SQL1 | psql -At -p $PGPORT -U $PGUSER -d 
$PGDBNAME -f - | grep -c this is standby’ 

echo -e "STANDBY CNT: $STANDBY CNT" >> $FAILOVE LOG 


if | $STANDBY CNT -ne 1 |; then 


echo -e "date +%F\ ST”: ‘hostname’ is not standby 
database[Jfailover not allowed! " >> $FAILOVE LOG 
exit 1 


fi 


# [0000000000000, LAG-1 (000000000000 
LAG- echo $SQL2 | psql -At -p $PGPORT -U $PGUSER -d 


$PGDBNAME | grep -c standby in allowed lag’ 
echo -e "LAG: $LAG" >> $FAILOVE LOG 


if [ $LAG -ne 1 1, then 
echo -e "'date +%F\ %T*: ‘hostname’ is laged far 
$LAG MINUTES SECONDS from primary , failover not allowed! " 
>> $FAILOVE LOG 
exit 1 
fi 


# QOOUUO000000000001 00000020000 0000000000 
if | $STANDBY CNT -eq 1 1 66 | $LAG -eq 1 ]; then 
pg failover >> $FAILOVE LOG 
if [ $? -ne 0 1, then 
echo ei date +%F\ ST”: pg failover failed." >> 
$FATLOVE LOG 
exit 1 
fi 
fi 


# [000000000pg. failoverf]0 
#1. [0000000000000 
#2. [000000000000 


f pg Tat Loyer 


# 1. 0[000000000000 
#2. 0000 


OOOOOOOOOOOFENCE IPOFENCE USER] 
nb 


0000000000000000 


# chmod 700 /usr/local/bin/pg monitor.sh 
# chmod 700 /usr/local/bin/active standby.sh 


və) 00 OOO0000000000000000000000 
100000000000000000000000000000000000 
000000000000600000000000000000000000 
000000000000000000000p9. monitor.sh[] 
active standby.sh00000000000 


14.2.4 Keepalived 000000] 


00000Keepalived+070000000000000000 
LİLİLİLİLİLİL İT İLİLİLİLİ İT İLİLİL LİLİT İLİLİLİLİLİ 


'000000Keepalived[]00000keepalived[[[] 
LLILILLILULIIULLU 


'LLLILULLULILULLULULLILUULLILLLULI 
000000000000000000000000000 


000000Keepalived[]00000Keepalived[][] 
LLILILLILULILIULLU 


pghostdi JUL Keepalivedi ITTLTULLLİİLİLİ 
pghost5[]00]Keepalived[]100000000MPOOD 
pghost4[][] 


pghost4[]00Keepalived[]00000 
Keepalived]0000000 


[root@pghost4 -] ps -ef | grep keepalived | grep -v grep 


root 7527 1 0 10:31 ? 00:00:00 keepalived - 
D 
root 7528 7527 0 10:31 ? 00:00:00 keepalived - 
D 
root 7529 7527 0 10:31 ? 00:00:00 keepalived - 
D 


[root@pghost4 -]# kill 7527 


pghost5ijl/var/log/messagesti IEEE 
LL 


Oct 16 11:00:55 pghost5 Keepalived vrrp165611: 
VRRP Instance(VI 1) Transition to MASTER STATE 
Oct 16 11:00:56 pghost5 Keepalived vrrp165611: 
VRRP Instance(VI 1) Entering MASTER STATE 
Oct 16 11:00:56 pghost5 Keepalived vrrp165611: 
VRRP Instance(VI 1) setting protocol VIPs. 


Oct 16 11:00:57 pghost5 ntpd169171: Listen normally on 6 
bondO 192.168.26.72 UDP 123 


Oct 16 11:01:01 pghost5 Keepalived vrrp165611: Sending 
gratuitous ARP on bond6 for 192.168.26.72 


O0000pghosts[Keepalived[]10000000 
OOOOOOVIP 192.168.26.720 


pghost500000ip od ITT 


[root@pghost5 -]# ip addr 


12: bondd: <BROADCAST,MULTICAST, MASTER, UP, LOWER UP» mtu 1500 
qdisc noqueue state UP 

link/ether a0:36:9f:9d:c7:5f brd ff: ff: ff: ff: ff: ff 

inet 192.168.26.58/24 brd 192.168.26.255 scope global 
bondd 

inet 192.168.26.72/32 scope global bond0 


DO VIPDTIDUUpghostSrintt] 


pghost5/(J(NNUL/tmp/pg failover.logTTiLiLi 
000000000 active. standby.sh00000000000 


2017-10-16 11:00:56: keepalived VIP switchover! 

STANDBY CNT: 1 

LAG: 1 

Chassis Pover Control: Reset 

2017-10-16 11:00:56: fence primary db host success. 
vaiting for server to promote.... done 

server promoted 

2017-10-16 11:00:56: pghost5 promote standby success. 
2017-10-16 11:00:56: pg failover() function call success. 


00000000Keepalivedt)V1P000000000000 
7:1 host5[1000000000000pghost4rt 
BİNİNİN 


UOpghostS 00000000000 


[postgres@pghost5 pg root1$ pg controldata | grep cluster 
Database cluster state: in production 


HO pghost5S HOHO 
LİLİLİLİLİLİLİLİLİL İTİL? 


0000000000000000000000000 


0000000000000pghost4[ Keepalived[]1] 
0000000000pghosts[]Keepalived 00000000 
000000VIPOpghost4[0Opghost40000000000 
0000000000$PGDATAL 0 Orecovery.donef][] 
Orecovery.conf]00000000 


000000000000000012.501 
00000000000000000000000000 
pghost4[)000000000 


[postgres@pghost4 -1$ pg ctl stop -m fast 
waiting for server to shut down.... done 
server stopped 


pghost4[)100000000000000000 


Oct 16 11:20:35 pghost4 Keepalived vrrp[7436]: 
/usr/local/bin/pg monitor.sh exited with status 1 
Oct 16 11:20:35 pghost4 Keepalived vrrp[7436]: 
VRRP Script(check pg alived) failed 


Oct 16 11:20:35 pghost4 Keepalived vrrp[7436]: 

VRRP Instance(VI 1) Entering FAULT STATE 

Oct 16 11:20:35 pghost4 Keepalived vrrp[7436]: 

VRRP Instance(VI 1) removing protocol VIPs. 

Oct 16 11:20:35 pghost4 Keepalived vrrp[7436]: 

VRRP Instance(VI 1) Now in FAULT state 

Oct 16 11:20:36 pghost4 ntpd[6888]: Deleting interface #6 
bond, 192.168.26.72#123, interface stats: received=0, 
sent-0, dropped=0, active time-442 secs 


000000check pg alivedi NDOO 
Keepalived HEDEEBVIPIJoghostdijbondOrHL 
0000000pghost4000000pghost5[ 
Keepalived(]0000000000 active standby.sh 
00000000000000000000000 


HOpghostS 000000000 


Oct 16 11:20:38 pghost5 ntpd[6917]: Listen normally on 6 
bond0 192.168.26.72 UDP 123 

Oct 16 11:20:41 pghost5 Keepalived vrrp[6561]: Sending 
gratuitous ARP on bond6 for 192.168.26.72 

Oct 16 11:20:41 pghost5 Keepalived vrrp[6561]: 

VRRP Instance(VI 1) Sending/queueing gratuitous ARPs on 
bondo for 192.168.26.72 


ILLLULUpghost3UUKeepalivedi il 
OOOOOOOVIP 192.168.26.72 0 


pghost5[ IIND /tmp/pg_failover.log INN 
LL 


2017-10-16 11:20:36: keepalived VIP switchover! 

STANDBY CNT: 1 

LAG: 1 

Chassis Pover Control: Reset 

2017-10-16 11:20:37: fence primary 7 host success. 
vaiting for server to promote.. 

server promoted 

2017-10-16 11:20:37: pghost5 promote standby success. 
2017-10-16 11:20:37: pg failover() function call success. 


DIOHIDUCOUKeepalivearvIPDIDD nm C 
0000000pghost5000000000 


UpghostS 0000000000000 


[postgres@pghost5 pg 77 pg controldata | grep cluster 
Database cluster state in production 


UUpghostS OTT Oa 
LİLİLİLİLİLİLİTİLİ 


LİLİLİLİLİL İL İT İLİL İİİ İTİLİLİLİLİ İLİLİLİL İLİLİİLİLİ 
LİLİLİLİL İİİ İTİLİLİLİL İT İLİLİLİL İLİ İT İLİLİLİLİLİLİLİLLİL LİLLİ 


pghost5C00000000000000000000000000000 
ipmitool[]power reset[]000pghost5(000000 


OOpghost4f Keepalived]0000000000 
171 r ə 


00000000000000000000000 


(Keepalived[]000000Keepalived[(]00000 
000PostgreSOLOOOOO 


0000000Keepalived]00000000 
PostgreSOLI III 


“UULLULLULLLKeepalivedl TTT 
PostgreSOQLI ILL 


ILLIDLLILLLIKeepalivedi İLİLİLİLİLİLİLİLİLİLİLİLİLİ 
00000000000000000000pgpool+000000000 
pgpool11000000000000000000000 


14.3 (000 


000000000000000000pgpool001000000 
0000000000Keepalived(10100000000000 
pgpool[]1000000000000000000000000000 
000000000000000000000egpool(100000000 
pgpool1]10000000000000000000000000000 
LİLİLİT LİL İİ İLİLİİ İTİ İİ UU 
Keepalived[]11100000000000000000000000 
LİLİLİLİLİ İLİTİLİLİİLİLİLİLİL İLİ İLL İLİ İLİLİLİLİLİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİ İLİLİ İT İLİLİL İT İLİ İİLİL İ İLİLİLİLİLİLİLİLİLİİ 
LİLİLİİLİL İİ İTİLİLİLİLİLİL? 


PostgreSQLI ILULIILIILILLILLILLILIULULLUILLILLILI 
LİLİLİLİLİ İLİ 


0150 DOT 


PostgreSQLI ILULIILIILILLILLILLILIULULIDLILLI 
00000000000000000000BUG000000000000 
ULULLLLLLULLLLULLLULLULLULLULLUL PostgreSQLII 
00000000000000000000000000000000000 
000000PostgreSoL000000000000 
PostgresoL[1101100000000000000000000000 
O000000000000000000000 


15.1 [ID 


[PostgreSQL IO 
000000000000000000000 0 PostgreSOL 
9.6.141119.6(100001400000000000020171) 
100000PostgreSOL 100 JPostgreSOLI III! 
000000000000000000000000000010.0[] 
PostgreSsoLi100100000000000000000002005 
A A 


PostgreSQLI ILILLILULLLLLILULLLong- 
term support ILT SULLILLIUUULLULLIUSLLILLIULU 
a 


PostgreSQL OOOH HOOD 


9.6 


10 


A 17 Ef iB 
2009-07-01 
2010-09-20 


2011-09-12 


2012-09-10 


2013-09-09 


2014-12-18 


2016-01-07 


2016-09-29 


2017-10-05 


ZS 
BA PRR, JIXKUR, HAT BEEN, AH AER CAN H EN 
Mit Da A 64 (iż Windows HE 2t 


hil ZE iiid, UNLOGGED X, HI Ar CNE İn gs, nupt Hek, 
SELinux EW, Shepp HE, JK 

“um HM. FURS IAS, JAE json schi, WMA, pg receivexlog 

LH., Space-Partitioned GiST #5| 

HENK RA THH, Dk ALISON iz EGT, LATERAL JOIN, 
HRW pg dump,pg isready KANE CA, zan, WE, TJK, 
DI als) 

TSONB i KU, HJF EK BEEJ ALTER SYSTEM i9], jif TE 
DERE SUAS TEM / S / fih, EET API, Linux Kit cht, pg prewarm 
Em 

UPSERT, {RZ , FE; BRIN 2851 

JETI IJ, PostgreSQL IHR JJ HERE FHE, E AAB hil A 
PE, vacuum Xi BE FAI 

i3 WI, MBIERKA, IHM 


15.2 00000 


PostgresOLI]0100000000000000000000 
000000000000000000000002.6.219.6. 1000 
000000009.6.3119.6.2010101000000000000000 
İŞ PARMAK WAA Wa KAKAA 


ULIU9.6.41101019.6.SULLLLLLLLULLLLLULLI 
LİLİLİLİLİLİLİLİLİLİLİLİ 


00000000000000es91000000000000000 
[SELECT version[]00000000 


[postgres@pghostl -1$ /usr/pgsql-9.6/bin/psql -p 1921 -U 


Type "help" for help. 
mydb=> SELECT version(), 
version 
PostgreSQL 9.6.4 on x86 64-pc-linux-gnu, compiled by gcc 
(GCC) 4.4.7 20120313 (Red Hat 4.4.7-18), 64-bit 
(1 row) 


LİLİLİLİLİLİLİLİLİ 


LİLLİ LİL İ İLİLİ İLİLİL İT İLİLİL İLİ İT İLİL İ İLİLİLİLİLİLİLİLİ 
LİLİLİTİLİTİLİL 


LİLİLİLİLİLİLİLİLİ 


LİLİLİLİLİ İLİ İLİLİİ İLİLİLİLİLİLİLİLİLİL İLİLİLİL İL İLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİLİ İLİLİLİT LİLLİ İLİ İT İLİL İ İLİLİLİLİLİLİLİLİLİİİ 
LİLİLİTİLİLİLİLİ 


[postgres@pghost1 ~]$ /usr/pgsql-9.6/bin/psql -U pguser -p 
1921 mydb 


psql (9.6.5, server 9.6.4) 

Type "help" for help. 

mydb=> SELECT version(), 
version 


PostgreSQL 9.6.5 on x86 64-pc-linux-gnu, compiled by gcc 
(GCC) 4.4.7 20120313 (Red Hat 4.4.7-18), 64-bit 
(1 row) 


0000000000000000000psg10000000000 
009.6.50]0server100009.6.40000000000000 
000psa10000000server0]0000000000000000 
BEE AIAMAA 


15.3 00000 


PostgreS0L[1000000000000000000000000000 
00000000000000000000000000000000000000000 
0000000000000000000000000000000000000000 
pg upgradef]pg logical[000000PostgreSOL 1011 
0000000000000000000000000000000000 


01000000000000000000000000000000000000 
000000000PostgreSOL000000000000000000 
release notes[]11110000000000000000000000000 
00000000000000000000000000000000000000000 
000000000000000 


15.3.1 (pg dumpall([000000 


0000p9. dumpall(00000000000000000000000 
00000000000000000000000000000000000000000 
00000000000000000000000000000000000000000 
000000000000000000000000 


0000000000000000000000000000000000000 
0000*00*000000000000000000000000 


me 9.3HULHTOLLULULLULULLLLLULLİ 


1.00000 


0000000000000000RPM000000000000000-- 
prefix(1000000000000000PostgreSOL 1000000000 
00000000000 


İpostgresepghost1 -]$ /usr/pgsql-10/bin/initdb -D /pgdata/10/data/ 


2.01000000000 


Lllpg dumpall(0000000000000000000000000 
00000000000000pg. hba.conflipg, ident.contil 
postgresgl.conff110000000000000000000000000 
OL 


000000pg. hba.conf[]pg ident.confUnunuunu 


İpostgresepghost1 ~]$ cp /pgdata/9.3/data/pg hba. conf 
/pgdata/10/data/ 

Ipostgresapghost1 ~]$ cp /pgdata/9.3/data/pg ident.conf 
/pgdata/10/data 


ULILILILILIILILLIILIGUCULUULLLUpostgresql.confTlULiLi 
000000000000postgresg]l.conff1000000000000000 
000000000postgresg|!.conff ]include[]0000000000 
00006p993.conf(1000000000000000000000000000 
pg93.conf(]10000000000000006pg993.conf[] 
postgresql.conf 0000000000 


[postgres@pghostl ~]$ cp — 3/data/postgresgl.conf 
/pgdata/10/data/pg93.con 


3.01000000 


0000000000000000000000000000000000000 
000000000000000 


777: -1$ /usr/pgsql-10/bin/pg ctl -D /pgdata/10/data/ 
—: Tor server to star 
2017-10-06 06:51:12.950 7 16521 LOG: unrecognized configuration 
parameter 'checkpoint segments" in file 

"/pgdata/ 10/data/postgresql.auto.conf" line 28 

2017-10-06 06:51:12.950 GMT 16521 FATAL: configuration file 
"/pgdata/ 10/data/ postgresql.auto.conf" contains errors 

stopped vaiting 
pg ctl: could not start server 


000000000000000000000000002.3010000 
release notes[(]11110000000000000000000000000 
00000000 


4. 1000000 


0100000000000000000000000000000000000 
pg dumpall00000000O0iptablesl]pg ba con UI 
ma mn 


[]llpostgresgl.conf[] 
default transaction read only(]0000on00000000 
LILILILILI 


9.ATILILILLILIILILIALI ER DATABASETİİLLLİLİİLLİİ 
WOU 


mydb=# ALTER DATABASE mydb SET default transaction read only = TRUE 


00000pgbouncer(]0000000pgbouncer] ITT 
0000000000000000000000000000000000000000 


01000000 
[postgres@pghost1 ~]$ ed 9.3/bin/psql -p 5433 -U pguser mydb 
415) 


psql (9:3.19, server 9.3.1 


Type "help" for help. 
mydb=> SELECT state,COUNT(*) FROM pg stat activity WHERE pid <> 


pg backend pid() GROUP BY state; 
state | count 


(0 rows) 


>.000000 


00006e9. dumpall0[00000000000000000000000 
[jpg dumpalILILILILILILILILI 


[postgres@pghost1 -]$ /usr/pgsql-10/bin/pg dumpall -p 5432 > 
backup. sql 


d A aioe 


/usr/pgsql-10/bin/psql -p 1921 -f backup.sql 


0000000000000000000000000000000000000 
00000000000000000000Linux0000000000000000 


0000000000000 


[postgres@pghostl ~]$ 277” 10/bin/pg dumpall -p 5432 | 
7777 10/bin/psql -p 192 


CREATE ROLE 
ALTER ROLE 
ERROR: role "postgres" already exists 
ALTER ROLE 
CREATE DATABASE 
KE 


GRANT 
You are now connected to database "mydb" as user "postgres". 


SET 
CREATE EXTENSION 
COMMENT 


ALTER TABLE 
COPY 3 
setval 


00000000000000000000000000000000000 
H“ERRORLirole"postgres"already exists"[][] 
postgres[]111100000000000000000000000000000 
00000000000000000000000000000000000000000 
0000000000000000 


15.3.2 TIpg upgrade 


000000000p9g. upgrade Togo upgrade (II! 
00000000000000000000000000000000000000000 
00000000000000000000000000000000000000000 
00000000000000000000000PostGISf] 


[IL] PostgreSQL 9.300010000000000 
pg upgrader LILL 
Log upgrade[J[] 


pg upgradef]11000000000000000000000000 
OOOH Pos tg reS QT T] 
0000000000000 


00000000e9. upgrade[]000100000000000 


--Old-bindir=BINDIR O00Postgres0L00000000 



























































b , 
-B, --nev-bindir-BINDIR HLLPostgresQLİTİLELL 
“Cy check 0000000000000000 
-d, --old-datadir=DATADIR 00000000 
-D, --new-datadir=DATADIR 00000000 
j, --jobs 0000CPu000000000000000000000 
8 IB 
k, --link 0000000 
-o, --old-options=0PTIONS 000000postgres (00000.00000000000 
-0, --new-options-OPTIONS 000000postgres (EDD, ppp pp 
p, --old-port-PORT 0000000000p9g. upgrade[]01000059432[] 
000000000000000 
P, --new-port=PORT 0000000000000000000000000000 
000000000005943200000000000000 
0000000000.00000000000000000 
-r, --retain 0000000000050L00000 











000000000p9. upgradef]-c100000000000000 
0000000000000000000000p9. upgradef]00-c01000 
00000000000000000000000000000000000000000 
00000000000000000000000000000000 


pg upgrade[]11000Link(00000000000000000 
00000000000000000000000000000000000000000 


000000Ink00000000000000000000000000000000 
0000000000000 


2.[]]]pg. upgradel 
1000000PostgreS0L000000000 
2000000000 
300000000000 


00000000°--check”000000000000000000000 
0000000000000 


İpostgresepghost1 -1$ /usr/pgsql-10/bin/pg upgrade -b /usr/pgsql- 
9.3/bin -B /usr/pgsql-10/bin -d /pgdata/9.3/data/ -D /pgdata/10/data/ 
k 


-k -c 
Performing Consistency Checks 


Checking cluster versions ok 


Checking for prepared transactions ok 
*Clusters are compatible* 


000000“Clusters are compatible” 000000000 
0000000000 “FailurefJexiting”00000000000000000 
100000000000 


Your installation references loadable libraries that are missing from 


new installation. You can add these libraries to the new 
installation, 
or remove the functions using them from the old installation. A list 


of 
problem libraries is in the file: 
loadable libraries.txt 


00000O0loadable libraries.txtQQ000000 


[postgres@pghost1 -]$ cat loadable libraries.txt 

could not load library "$libdir/postgis-2.3": ERROR: could not 
access file "$libdir/postgis-2.3": No such file or directory 
could not load library "$libdir/rtpostgis-2.3": ERROR: could not 
access file "$libdir/rtpostgis-2.3": No such file or directory 


LİLİLİLİLİLİLİLİLİLİLİ İİ İLİ İLİLİLİLLİLİLİ 
UDO warning ITT 


Checking for hash indexes warning 

Your installation contains hash indexes. These indexes have 
different 

internal formats between your old and new clusters, so they must be 
reindexed with the REINDEX command. After upgrading, you will be 
given 

REINDEX instructions. 


00000PostgreSOL 10Dmnpadnmheshnmn mein 
UDO DOIT Uhaspl (UI UI UOTT 


mydb=# \d+ tbl 
Indexes: 
“tbl hash idx" hash (column name) INVALID 


UU warning nana mmm hesh ID UO HOCICCI 
LİLİLİLİLİLİLİLİLİLİLİLİ 


mydb=# CREATE INDEX CONCURRENTLY ON th USING HASH(column name), 
CREATE INDEX 


mydb=# DROP INDEX tbl hash idx; 
DROP INDEX 


4000p9_upgradeQQ0000000000 


[postgres@pghost1 ~]$ /usr/pgsql-10/bin/pg upgrade -b /usr/pgsql- 
9.3/bin -B /usr/pgsql-10/bin -d /pgdata/9.3/data/ -D /pgdata/10/data/ 
Performing Consistency Checks 


Checking cluster versions ok 
Checking database user is the install user ok 
Checking database connection settings ok 
Checking for prepared transactions ok 
Checking for reg* data types in user tables ok 
Checking for contrib/isn with bigint-passing mismatch ok 
Checking for invalid "unknown" user columns ok 
Checking for roles starting with "pg " ok 
Checking for incompatible "line" data type ok 
Creating dump of global objects ok 
Creating dump of database schemas 

ok 
Checking for presence of required libraries ok 
Checking database user is the install user ok 
Checking for prepared transactions ok 


If pg upgrade fails after this point, you must re-initdb the 
new cluster before continuing. 
Performing Upgrade 


Analyzing all rows in the new cluster ok 
Freezing all rows in the new cluster ok 
Deleting files from new pg xact ok 
Copying old pg clog to new server ok 
Setting next transaction ID and epoch for new cluster ok 
Deleting files from new pg multixact/offsets ok 
Copying old pg multixact/offsets to new server ok 
Deleting files from new pg multixact/members ok 
Copying old pg multixact/members to new server ok 
Setting next multixact ID and offset for new cluster ok 
Resetting WAL archives ok 
Setting frozenxid and minmxid counters in new cluster ok 
Restoring global objects in the new cluster ok 
Restoring database schemas in the new cluster 

ok 
Copying user relation files 

ok 
Setting next OID for new cluster ok 
Sync data directory to disk ok 


Creating script to analyze new cluster ok 


Creating script to delete old cluster ok 
Checking for hash indexes ok 
Upgrade Complete 


Optimizer statistics are not transferred by pg upgrade so, 

once you start the new server, consider running: 
./analyze new cluster.sh 

Running this script will delete the old cluster's data files: 
./delete old cluster.sh 


0000pbg..upgradef]1000000000000000000 
(“Upgrade Complete” 00000000000 


"Togo upgradelllinkliLiLLLI 


LI Hin Kan n pane decoded 
Extension 000000000 


mydb=# \db 
List of tablespaces 
Name | Owner | Location 

EN a a ace PE etes erem ə TE ə. 

pg default | postgres | 

pg global | postgres | 

pgtablespace | postgres | /pgdata/pgtablespace 
(3 rows) 
mydb=# \dx 

List of installed extensions 
Name | Version | Schema | 

Description 
------------------- 4---------4------------4-------------------------- 
pg stat statements | 1.1 | public | track execution 
statistics of all SQL statements executed 
plpgsql | 1.0 | pg catalog | PL/pgSQL procedural 
language 
(2 rows) 


Ipg upgrade ILILLLLLL 


[postgres@pghost1 -1$ /usr/pgsql-10/bin/pg upgrade -b /usr/pgsql- 
9.3/bin -B /usr/pgsql-10/bin -d /pgdata/9.3/data/ -D /pgdata/10/data/ 
-k 

Performing Consistency Checks 


Checking cluster versions ok 


Checking for prepared transactions ok 
If pg upgrade fails after this point, you must re-initdb the 
new cluster before continuing. 

Performing Upgrade 


Analyzing all rows in the new cluster ok 
Freezing all rows in the new cluster ok 
Deleting files from new pg xact ok 
Copying old pg clog to new server ok 
Setting next transaction ID and epoch for new cluster ok 
Deleting files from new pg multixact/offsets ok 
Copying old pg multixact/offsets to new server ok 
Deleting files from new pg multixact/members ok 
Copying old pg multixact/members to new server ok 
Setting next multixact ID and offset for new cluster ok 
Resetting WAL archives ok 
Setting frozenxid and minmxid counters in new cluster ok 
Restoring global objects in the new cluster ok 
Restoring database schemas in the new cluster 

ok 
Adding ".old" suffix to old global/pg control ok 


If you want to start the old cluster, you will need to remove 
the ".old" suffix from /pgdata/9.3/data/global/pg control.old. 
Because "link" mode was used, the old cluster cannot be safely 
started once the new cluster has been started. 

Linking user relation files 


ok 
Setting next OID for new cluster ok 
Sync data directory to disk ok 
Creating script to analyze new cluster ok 
Creating script to delete old cluster ok 
Checking for hash indexes ok 


Upgrade Complete 

Optimizer statistics are not transferred by pg upgrade so, 

once you start the new server, consider running: 
./analyze new cluster.sh 

Running this script will delete the old cluster's data files: 
./delete old cluster.sh 


000000000p9g. upgrade pg. upgrade HOHO 
0000000069. control KOKO control. old 000000 
000000000000000Pb9. Control old Togo controlf] 
000000000000000000000000000000000000000 


60000000 


pg upgradef]110100000000000000000000000 
00000000000000000000000000000000000000000 
LILİLİLİLİLİLİLİLİLİ 


0000000000069. upgradef]000000000 
analyze new Cluster.sh00000000000000000 
vacuumdb--analyze-in-stages | [O00O0OOVACUUMI] 


0000000000000000000000000000000OVACUUMI] 
0000000 


[postgres@pghost1 ~]$ 7777 10/bin/vacuumdb -a --analyze-in- 
stages -h pghostl -p 19 


70000000000000000000000 


5700000 -1$ /usr/pgsql-10/bin/pg ctl -D /pgdata/10/data/ 


[postgres@pghost1 -1$ /usr/pgsql-10/bin/psql -p 1921 mydb 
psql (10 0) 
Type " "help" Tor help. 
mydb-£ SELECT version(), 
version 
PostgreSQL 10.0 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 4.4.7 
20120313 (Red Hat 4.4.7-18), 64-bit 
(1 row) 


eL 
JEE 


3.00p9 upgrade 


0000000000000000000000000000000000000 
0000000000 


100000000000 


PostgresoL[1000000000000000000000000000 
000000000000000000 


postgres=# SELECT application name,client addr,sync state FROM 
pg stat replication; 
application name | client addr | sync state 
sassen ee 255”. 
walreceiver | 10.191.136.3 | async 
(1 row 


ULisvnc statel Tllfasynci IULILLILLIsvnel iD iD] i] 
000000000000000000000000000000000000 


[]llpostgresql.conf[]j[] 
[synchronous standby names”[1000000000000 
0000000000*0000000000000000000000 


0000reload(]000000000 


mydb=# SELECT pg reload conf(); 
pg reload conf 


21100000000000 


HOOL 
“Latest checkpoint location"[]HLILID]LILIL 


[postgres@pghost1 ~]$ /usr/pgsql-9.3/bin/pg_ctl -D 
/pgdata/9.3/data_master -m fast stop 

waiting for server to shut down.... done 

server stopped 

[postgres@pghost1 ~]$ 


[pg. controldata III Latest 
checkpoint location” 0000000000 


[postgres@pghost1 ~]$ /usr/pgsql-9.3/bin/pg_controldata 
/pgdata/9.3/data_master | 

grep “Latest checkpoint location" 

Latest checkpoint location: 0/1F000028 
[postgres@pghost2 ~]$ /usr/pgsql-9.3/bin/pg_controldata 
/pgdata/9.3/data_slave | grep “Latest checkpoint location" 
Latest checkpoint location: 0/1F000028 


301000000000 
LİLİLİLİLİLİLİLİLİLİLİ İTİ İLİLİLİLİ 


[postgres@pghostl -]$ /usr/pgsql-10/bin/initdb -k -D 
/ pgdata/ 10/data master 


HOU 
(“Database system identifier” 00000 


[postgres@pghost1 ~]$ /usr/pgsql-10/bin/pg controldata 
/pgdata/10/data master | grep "Database system identifier" 
Database system identifier: 6504563477800205659 


[postgres@pghost2 ~]$ /usr/pgsql-10/bin/pg_controldata 
/pgdata/10/data slave | grep "Database system identifier" 
Database system identifier: 6504563477800205659 


0000000000000p9. upgradef)000000000000 
OL 


[postgres@pghost1 ~]$ /usr/pgsql-10/bin/pg_upgrade -b /usr/pgsql- 
9.3/bin -B /usr/pgsql-10/bin -d /pgdata/9.3/data_master/ -D 
/pgdata/10/data master/ -k 


LİLİLİLİLİLİLİLİLİLİLİLİLİ. İT) 
+0000000000 
00000000000000000000 


[postgres@pghost2 -1$ cp /pgdata/9.3/data slave/*.conf 
/pgdata/9.3/backup/ 


LILILILIpg upgradef]00000000000000 


[postgres@pghost2 -1$ /usr/pgsql-10/bin/pg upgrade -b /usr/pgsql- 
9.3/bin -B /usr/pgsql-10/bin -d /pgdata/9.3/data slave/ -D 
/pgdata/10/data slave/ -k 


01000000000000000000000000000000000000 
00000000000000000000“Database system 
identifier” 00000000000 


2017-11-28 18:42:24.692 CST, , ,82112, ,5a44ca90.140c0,1, ,2017-11-28 
18:42:24 CST, ,0,FATAL,XX000, "database system identifier differs 
betveen the primary and standby","The primary"s identifier is 
6504542580012252832, 

the standby"s identifier is 

6504544106935856722.",,,,,,, "WalReceiverMain, walreceiver.c:347","" 


>000000000 
00000000000000000000Master0000000 


[postgres@pghostl -1$ /usr/pgsql-10/bin/pg ctl -D 
/pgdata/10/data master start 


erp d 
o... 


[postgres@pghost2 -1$ /usr/pgsql-10/bin/pg ctl -D 
/pgdata/10/data slave start 


700000000 
LİLİLİLİLİLİLİLİLİLİLİLİLİLİ 


mydb=# select version(); 
version 


PostgreSQL 10.1 on x86 64-pc-linux-gnu, compiled by gee (GCC) 
4.4.7 20120313 (Red Hat 4.4.7-18), 64-bit 
(1 row) 


LİLİLİLİLİLİLİLİLİL İLİ İTİ İLİİLİLİ 


mydb=# SELECT client addr,sync state FROM pg stat replication; 
client addr | sync state 

xx xm xum damman same 
pghost2 | sync 

(1 row) 


15.3.3 (ifpglogicalF BE 


l.pglogical[][] 


2ndQuadrant[J[]ltgpglogical Extension[] 
PostgreSQL IOU pm dd DO p pO pd CECIIOOUCUCICCOS 


O0O0pglogical000O0Node[]000PostgresoLOOO 
Providers[]Subscribers[](]|]Node[][|]|]][lIReplication 


Set00000000000 
2.OO0pglogical10000 


OOpglogical11100000000000000000000000000 
00000000000000000000000000000000 


pglogical HOHO 
‘PostgreSQL 9.400000 


O00000OPRIMARY KEYOOREPLICA IDENTITY] 
HHHUNLOGGEDİHTEMPORARYIMN 


0000000000000Databasef] 


'LILILLIDDLULLLILLILD PLOW 
pglogical.replicate dd! command[JHID I ui 


00000000000000eg!ogical1000000000000000 
000000000000000000000000000000000000 
pglogicalQ0000 


3.(ILipglogicalLILLILLILLI 


OOO0PostgreSOL 9.4[][]]]PostgreSQL 10000000 
O0O0pglogical000000 


100000000000000000 


[postgres@pghost2 -1$ /usr/pgsql-10/bin/initdb -k -D 
/pgdata/10/data master 


21100000000000 


[postgres@pghost2 ~]$ /usr/pgsql-10/bin/pg-ctl -D 
/pgdata/10/data master start 


30000000schema[]0000000000 


[postgres@pghost2 -1$ /usr/pgsql-10/bin/pg dump -Fp -v -c -s -h 
pghost1 -p 1921 -d mydb | 
/usr/pgsql-10/bin/psql -h pghost2 -p 1922 -d mydb 


Afillipglogicall1 
000000000pglogical[]repo RPMTTLLULLU 


İrootepghost1 ~]# yum install 
http://packages.2ndguadrant.com/pglogical/yum-repo-rpms/pglogical - 
rhel-1.0-3.noarch. rpm 


0000000000pglogical0100000) 


+ PostgreSQL 9.4 

[rootdpghostl ~]# yum install postgresq194-pglogical.x86 64 
# PostgreSQL 10 

[root@pghost2 -]£ yum install postgresql10-pglogical.x86 64 


sOOO0pglogical10000 
PostgreSQL 9.40000000000 
log hba.conf HOHO 


'[IHpostgresgl.conf[]][]wal max sender HOHO 
00000100 


“Oüpostgresgl.conff | 0wal level Ologicalf] 


“Epostgresql.conffTilHmax replication slots[] 


000000000100] 


0000000postgresgl.conff] 


shared preload libraries ]00000pglogical[]00] 
shared preload libraries(]0000000000000000000 


shared preload libraries = 'pglogical' 


ellLlipglogical Extension[] 


00000000 0pglogical Extension[]0000 
PostgreSQL 9.40000000pglogical origin 


Extension(]00000 


mydb= SELECT version(); 
version 
PostgreSQL 9.4.15 on x86 64-unknown-linux-gnu, compiled by gcc 
(GCC) 4.8.5 20150623 (Red Hat 4.8.5-16), 64-bit 
(1 row) 
mydb=# CREATE EXTENSION pglogical origin; 
CREATE EXTENSION 
mydb=# CREATE EXTENSION pglogical; 
CREATE EXTENSION 
mydb=# \dx pglogical 
List of installed extensions 
Name | Version | Schema | Description 


+ + 
pglogical | 2.1.0 | pglogical | PostgreSQL Logical Replication 
(1 row) 


ILLLLULpglogical Extension UI 


mydb-£ SELECT version(); 
version 


PostgreSQL 10.1 on x86 64-pc-linux-gnu, compiled by gcc (GCC) 
4.8.5 20150623 (Red Hat 4.8.5-16), 64-bit 
(1 row) 


mydb=# CREATE EXTENSION pglogical, 
CREATE EXTENSION 
mydb=# \dx pglogical 
List of installed extensions 


Name | Version | Schema | Description 
-------------- 4---------4-----------4-------------------------------- 
pglogical 1 2.1.0 | pglogical | PostgreSQL Logical Replication 
(1 row) 


70000000provider node HOHO 


mydb=# SELECT pglogical.create node(node name := 'pg94provider', dsn 
:= 'host-127.0.0.1 port=1921 dbname-mvdb'); 
create node 


3412564209 
(1 row) 


[Hpglogical[][]]pglogical node _ infoQQQ0000U 
provider nodef ILIEIEBEE 


mydb=# SELECT * FROM pglogical.pglogical node info(); 
node id | node name | sysid | dbname | 
replication sets 


34125642091 pg94provider | 6488108006998879651 | mydb | 
" . AX0BgOXx02" ," , vgAx18Nx02" , "LgNXx02" 
(1 row) 


ölİllprovider nodef]0000000000000 


mydb=# SELECT 


pglogical.create replication set("insert update delete notruncate',TR 
UE, TRUE, TRUE, FALSE), 
create replication set 


mydb=# SELECT * FROM pglogical.replication set WHERE set name = 
‘insert update delete notruncate'; 

set id | set nodeid | set name | 
replicate insert | replicate update | replicate delete | 
replicate truncate 


798613796 | 3412564209 | insert update delete notruncate | t 
|t | t | f 
(1 row) 


9[]]provider nodef]0000000000000 


mydb=# SELECT 


pglogical.replication set add all tables( ‘insert update delete notrun 
cate', ARRAYI "public"1), 
replication set add all tables 








10111PostgreSQL 1000000subscription nodell 
10000 


mydb=# SELECT pglogical.create node (node name := "pgl10subscriber" ,dsn 
:= 'host- 127.0.0.1 port=1922 dbname-mvdb'); 
create node 


3105221948 
(1 rov) 
mydb=# SELECT pglogical.create subscription(subscription name := 
'pglOsubscription', provider dsn := 'host-127.0.0.1 port=1921 


dbname-mvdb'); 
create subscription 


11111subscription nodef IEEE 


mydb=# SELECT 
pglogical.alter subscription synchronize('pg1Osubscription', FALSE); 
alter subscription synchronize 


[HEIL] finished sync of table xxx for 


subscriber pglOsubscription"[]HLILIEILIDILILILILILILILTLTLI 
HOU 


mydb=# SELECT pglogical.show subscription status( 'pglOsubscription'); 
show subscription status 


(pgl0subscription,replicating,pg94provider, 'host-127.0.0.1 
port=1921 dbname-mydb",pgl mydb pg94provider pglösubscription, 
{insert update delete notruncate}, {all}) 

(1 row) 


0000000000000000000000 
127101000000000000000 


mydb= ALTER SYSTEM SET default transaction read only = 'on'; 
ALTER SYSTEM 


130000000000 
000000000000000000000000000000 


Ogithub0000000pglogical1000000000000000 
LİLİLİLİLİLİLİLİLİLİLİLİ 


15.4 (0000 


0000000000PostgreSs0L0000000000000 
00000000000000000000p9. dumpall[] 
pglogical[00000000000000p9. uporadel 
pg upgrade[]0110000000000pP9. upgraderTti 
UULLLUPostgresQL 10000000000000000 
PostgreSQL 1000000000000000000000000 
00000000000000000000 


LİLİLİL LİL İ İLİ İLİLİ İT İLİLİLİT İLİ İT LİL İİLİLİLİLİLİLİLİLİ 
LİLİLİ İLİL İT İLİLİLİLİL İLİ HUUU UU 
LİLİLİTİLİTİLİTİLİ 


[1160] (LL 


PostgresOLJ00000000000000000 
PostgreSOLJ0000000000000000 


0000PostgreSOLO00world00000000 
UOGItHub(]00000000000 


00000000005000000000000000000000 
0000000000000000000PostgreSoL00100000 
LİLLİ İLİL İT İLİLİİ İLİLİLİLİLİLİL UU UU 
0000000000PostgreSOL 9.000000000 


010000000000000000000000000000000 
U 


16.1 CREATE EXTENSION 


LligmakerTllililililiPostgreSQLIİLLİLLİİ 


world UU 
$PGHOME/share/extension/0000000 


PostgreSOLTI 00000 


# gmake world 
# gmake install-world 


LEİTTİTTİTTTİ 
$PGHOME/share/extension/00000000000 


$ ll $PGHOME/ share/extension/ 
-rw-r--r-- 1 root root 794 Oct 6 10:20 pg buffercache- 
l 


-rw -r-- 1 root root 157 Oct 6 10:20 
pg 2 control 


.control HOHO make 
world[]000000000000000000000000 


[]llgmake world]00000000PostgreSOL[] 
00000000000000000000000000CREATE 
EXTENSION(00000000000000000 


CREATE EXTENSION | IF NOT EXISTS | extension name 


LİLİLİL LİL İ İLİ İL İLİLİL İT İLİLİL İL İLİ İT İLİT İTİLİLİLİLİLİLİLİLİ 
000000000000000000PostgreSOL 9.100000 
(CREATE EXTENSIONOOOOÖOOOOOOOOOODU 
SOLUNUNUNUNU 


Npg buffercache[]000000000 


postgres=# CREATE EXTENSION pg buffercache; 
CREATE EXTENSION 


İEP 


postgres=# \dx 
List of installed extensions 
Name | Version | Schema | 
Description 


------------------- 4---------4-------------4----------------- 
pg buffercache | 1.3 | public İ examine the 
shared buffer cache 
plpgsql | 1.0 | pg catalog | PL/pgSQL 
procedural language 
(2 rows) 


00000pb9. extension bbb a p rr] 
BİN 


postgres=# SELECT * FROM pg extension , 

extname | extowner | extnamespace | extrelocatable | 
extversion | extconfig | extcondition 

-------------- +---------+-------------+--------------+------ 
+---------- + 

plpgsql | 10 | 11 | f | 
1.0 | | 

pg buffercache | 10 | 2200 | t | 
1.3 | | 

(2 rows) 


10000000000000000000000 
pg available extensions()0000000 


pg available extensions[0000000 
postgres=# SELECT * FROM pg available extensions; 
name | default version | installed version | 


comment 


pg buffercache | 1.3 | 1.3 
examine the shared buffer cache 
(43 rows) 
pg available extensions(]00000000000 
LİLİLİLİTTİİLİTİLİİLİT" 
“namel HUUU 
“default version! UI 


installed version HTH 


comment VIII 
LİLİLİLİLİL İİ İLİLİLİLİLİLİTİLİ 


16.2 pg stat statements 


pg stat statements[]000000000000SOL 
000000050L00000000000000000000000000 
57 reSQLITİHSQLI TELULLLLİLLİLLİLİLİLLU 


pg stat statementsi ILILILLILILLLIULILILILILILI 
Hpostgresql.confiiLuLuiL 
shared preload librariteslTiLL 
pg stat statementsi III 


shared preload libraries = "pg stat statements" # 
(change requires restart) 

pg Stat statements.max = 10000 

pg stat statements.track = all 

pg stat statements.track utility = on 

pg stat statements.save = on 


shared preload libraries(]00000000000 
ILLLLLLLLULLLLLLLLLLLLLLLLLLLLLLU 
pg stat statementsilİ TİTTTTTTİTTTTİTİTİTTİ 
OOPostgresoL(10000000000000000000000 


LİLİLILİLİLİpg: stat stoatemente III 
pg stat statements[I][J(][]lpostgresql.conff[][] 


LİLİLİLİLİL İL İLİLİLİLİL İT İLİTİLİLİTİLİ 


“pg stat statements.max[| 
pg stat statementsiJLLILLILULLLULLUSQLILDU 
JSOOOLILLLULLILLILULLLLLIDUSQLILULLI 


"pg stat statements.track[] 
pg stat statements LLLULLUSOQLIILLLUtopliL 
ILLISQLIalLILLILILDOLILSQLLILLLILIDa IU 


‘pg stat statements.track utility[] 
pg stat statementsi TTİLULLLUSELECTİİ 
UPDATENHDELETENİNSERTULUSOLULULULONU 


“pg stat statements.savelfll 
pg stat statementsiILLILLILLULLLLULLULLUSQLU 
00000000off10000000050L0000000000000 


ont 
LİLİLİLİLİLİLİLİLİ İİLİLİ 


Ipostgres&pghost1 pg root]$ pg ctl restart -m fast 


Lipostgrest İİ İTİ İLİLİLİTİTİTİLİLİTİL I Lipostgresr | 
ILILLIUp9. stat statementsi 01000004 


[postgres@pghostl loadtest]$ psql postgres 
psql (10.0) 
Type "help" for help. 


postgres-£ CREATE EXTENSION pg stat statements ; 


CREATE EXTENSTON 


LİLİLİLİLİpg: stat statementsi T] 
pg stat statements reseti ILILILILIULILILILILI 


pg stat statements[]00000000016-1[] 


UU 


(116-1 pg stat statements [ELI] 


shared blks hit bigint 

shared blks read 
shared blks dirtied 
shared blks written 
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ULILLIULIpg. stat statements TTT) 
000000000000000pgbench00050L00000 
ILLILSQLI ILILULLLIUpg stat statementsi HO 


(tran. per1.sg11100000000000 


\set v id random(1,10000000) 


SELECT name FROM test perl WHERE id-:v id; 
UPDATE test per2 SET flag-'1' WHERE id-:v id; 


O0pgbench0000000000050L000000 


$ pgbench -c 4 -T 120 -d postgres -U postgres -n N -M 
prepared -f tran perl.sgl > 
tran perl 4.out 2>81 & 


lpg stat statementsi İİİ TTC 
SQLHILIILILILILILILLIIISQLIIILLIISQLILILcallslili 
LİLİLİLİLİLİLİTİLİLİ 


postgres=# SELECT userid,dbid,gueryid,guery,calls, 
total time,min time,max time,mean time, rows 
FROM pg stat statements ORDER BY calls DESC LIMTT 2, 


-[ RECORD 1 1---------------------------------2------- 
userid | 10 

dbid I 13158 

queryid I 1758110241 

query | UPDATE test per2 SET flag=$2 WHERE id-$1 
calls I 812691 

total time | 83537.8480209997 

min time I 0.015113 

max time I 6583.11359 

mean time | 0.102791649004361 

rows | 812691 

-[ RECORD 2 J---------------------------------------- 
userid | 10 


dbid | 13158 


queryid | 2354798721 

query | SELECT name FROM test perl WHERE id=$1 
calls | 812691 

total time | 28687.6311289994 

min time | 0.008581 

max time | 76.785687 

mean time | 0.0352995555863171 

rows | 812691 


OOOSOLOODODU 


postgres=# SELECT userid,dbid,gueryid,guery,calls, 


total time,min time,max time,mean time, rows 
FROM pg stat statements ORDER BY mean time DESC LIMIT 1, 


-[ RECORD1 J------------------------------------------- 
userid | 10 

dbid | 13158 

queryid | 125206108 

query | select pg sleep($1) 

calls | 1 

total time | 6019.78287 

min time | 6019.78287 

max time | 6019.78287 

mean time | 6019.78287 


ILLISQLOLLIUMean timef0000000000 
SQLILLULLLLULLULLLLLULLU 


ILLLLLLLpg9. stat statementsiJLILILLLL 
LİLİTİLİLİpg stat statements reseti ILILILLILLLL 
ISQLILLLLLLU 


postgres=# SELECT COUNT(”) FROM pg stat statements , 
count 


(1 row) 


postgres-£ SELECT pg stat statements reset(); 
pg stat statements reset 


(1 row) 


count 


pg stat statementsiILLILLIULILULIULIULILU 
ILULLILLILUULLULLILLILULLLULLULLULLUCREATE 
EXTENSION[DLDBUDUUDU 


16.3 auto explain 


OOOOOOOOEXPLAINIJEXPLAIN ANALYZETLL 
USQLI ILLLILLLLUILULLLILLULLULLUULISOLLILULLULLLUL 
ILLLLUSQLULLLULLLULLLLLLULSQLI ILLLLLLULLUL 
ILLULLDLULULULLLSQLULLUL PostgreSQLIIDLULLI 
010000000000000000000000000 


00000O0Oauto. explain OO 
LİLİLİLİLİL LİL İL İLİ İLİLİL İLİ İLİLİLİLİLİLİLİLİLİL LİLLİ İLİLİLİLİLİLİLİ 
050L.0000000000000005°L00000000000 


auto explain]0000pg stat statements[][] 


ILLILIILLILLILIpostgresal.confLILLLILLL 
shared preload libraries[]0000000 


shared preload libraries = 'pg stat statements,auto explain' 
auto explain.log min duration = 

auto explain.log analvze — on 

auto explain.log buffers — off 


[auto explain[][][]H[f]lauto explain ILLI 
postgresql.confTİLLULLULLLLULLELLLELLLİLLLİ 


“auto explain.log min durationg 00 SOLO 
0000000000000000000000050.00000000000 
000000000000000050L.000000000-10000000 


HLLLLLLT00msİİTİLİLLİELLLLLLLİTOOLLLSQLITİLU 
LİLİLİLİLİLİLİLİLİLİİLİLİLİ 


“auto explain.log analyze[]0000000000 
SOLDOOOOOOODANALYZEOOOOOOEXPLAINOOOOO 
ANALYZELLLLLLeffLu 


“auto explain.log bufferslİHULLULULLULLU 
SQLIILILILILILILILILILILILILILILILILILILIEXPLAINTILLILLI 
BUFFERSEULULLLoffLU 


DOIT Tauto explain IILLIDULIDLLI 
EXPLAINI JULLILLILLIIEXPLAINIIDLLULLULULULU 


LİLİLİLİLİL İLİL İL İTİLİLİLİL İLİ İLİLİLİLİ 


Ipostgres&pghost1 pg log]$ pg ctl restart -m fast 


01000000000000000000000000000000000 
DODO 


0000S°L000000000000000000000000000 
OOUUSQLL 


postgres=# SELECT * FROM test perl WHERE id=1; 
id | name | create time 
en uh fe a a EE 
1 | 1 perl | 2017-09-04 21:21:44 
(1 row) 


LİLİLİLİLİLİLİLİLİLİLİLİLİLİL? 


Ipostgres&pghost1 pg log]$ tail -f postgresql-2017-10- 
22 201048.csv 
2017-10-22 20:18:25.927 CST, "postgres" , "postgres" ,24856, " 
[local]",59ec8c8d.6118,1, "SELECT" ,2017-10-22 20:18:21 
CST ,5/367, 0, LOG, 00000, “duration: 0.049 ms plan: 
Query Text: SELECT * FROM test perl WHERE id=1; 
Index Scan using test perl pkey on test perl (cost=0.43..4.45 
rows-l width=24) (actual time-0.023..0.023 rows=1 loops=1) 
Index Cond: (id = 1)",,,,,,,,, "psql" 


LİLİİLİLİLİLİLİLİLİİLİİİS QLTİLLİLİSQLLİLLİLLİLLİLİ 


ILILILILLLLLLLU 
auto explain.log min duration(]00000000000 
00000000000000000000000001000000000000 
0000000°0.00000000000000000000 


auto explain [0000PostgresO0L000000000 
000000000000000000000000050.4000000000 
0000000°0L000000000000000000000000000 
000000000000000000000000000000000 


16.4 pg prewarm 


LİLİLİLİLİL İ İLİLİ İLİLİL İT İLİLİL İT İLİ İT İLİL İTİL İLİLİLİLİLİLİ 
LİLİLİ İLİL İİT İT İLİTİLİLİL İT İLİ İLİLİLİLİLİLİLİL TİLİL İL İLİLİLİTİLİ 
000000000000000000Postgres0L9.400000 
Upg prevvarml İLİ İ İLİLİİ İLİLİLİL İT İLİ İT İLİL İİTİLİLİTİLİLİ 
LİLİLİTİLİLİTİTİLİLİİİİ 


Upostgresi LILLILLLILULIMvAbLILILI 
pg prewarmilLLILULLLLU 


1:7v7?” -1$ psql mydb postgres 
psql (10. 
Tvpe ' 5 for help. 


mydb=# CREATE EXTENSION pg prevarm, 
CREATE EXTENSION 


oo prevvarml Togo prewarmt JL] 
0000000 


pg 7:77 mode text default "buffer", fork text 
default "mai 

first block int8 default null, 

last block int8 default null) RETURNS int8 


LİLİLİLİLİ İLİLİLİLİ İLİLİLİLİ İİİ İLİ İTİLİTİLİL? 


regclass(]1000000000000000000 


modef]1101000000000000prefetch0000 
00000000000000readf]010000000000000000 
00000006uffer1000000000000 


*ork0]000000maing000000000 


first block[]10000000000000null00000 
00000000 


last block[]0000000000000null000000 
LİLİLİTİLİLİ İTİLİLİLİLİLİ 


UUUUmy d ba OHOOO pretiu 000000 
00000 


[postgres@pghost1 -1$ psql mydb pguser 
mydb=> CREATE TABLE t pre(id int4 PRIMARY KEY, 
info text 
create time timestamp(0) without time zone); 
CREATE TABLE 


mydb=> INSERT INTO t_pre(id,info,create_time) 
SELECT n,n||' pre',clock timestamp () FROM 

generate series(1,2000000) n 

INSERT 0 2000000 


DUE prelllİLİ İLİ T İLİ İLİLİLİLİLİLİLİLİ 


mydb=> SELECT pg prewarm('t pre','buffer'); 
pg prevarm 


00000012739000000000000000000000 
Ot pre000000000p9. class(]000000000 


mydb=> SELECT Uu relpages FROM pg class WHERE 
relname-'t pre 
relname İ ss: 


relpagesi ILILLIDUILLIDULILLUIDU0ANAL ZE 
LİLİLİTİLİLİLİLİLİLİ 


LİLİLİİLİL İ İLİLİLİLİL İLİ UU 


mydb=> SELECT pg prewarm('t pre" , prefetch" ), 
pg prevarm 


LİLİLİLİLİL İİ İT İLİLİ LİLİT İLİLİLİLİLİLİLİ 


mydb=> SELECT pg prewarm('t pre" , read"), 
pg prevarm 


LİLİLİLİLİLİLİLİLİ Togo  prevvarml piii] 
LİLİLİLİLİ İLİLİLİL İT İLİLİLİLİ UU 
LİLİLİLİLİLİLİL Lİ İTİTİLİLİLİpg prewarmLT i i i lp 
LİLİLİLİLİ İLİLİLİLİ İLİLİLİLİ İLİLİLİLİİLİLİ 


000000000000000000000pgfincore(]00 
ULIPostgreSQL9.A(LILLIpg prevvarmlT iid 
0000000pgfincore[]400100000000000000000 
00000000000000000000000000000000000 


10000000000000000 
https://github.com/klando/pgfincore [] 


və [n OO00pg_prewarmQ 000000000 
LLpg, prevvarml İLİLİLİTİLİLİLİLİLİ İLİ İLİLİLİLİLİLİLİLİLİLİ 
LİLİLİL LİL İ İLİ İLİLİLİTİLİLİLİ 


16.5 file fdw 


file fdvvliLLiPostgreSQLI ITU 
file fdw]000000SOL/MEDISOL 
Management of External Data[][] 


16.5.1 SQL/MEDİH 


SQL/MEDHPPostgreSQLITİLLLLLELLELEL 
PostgresoL[0000050.00000000000000000 
0000000 Oracle O0dblink00000SOLWMEDOOOO 
16-1000 


App 
Server 


PostgreSQL 


file fdw mongodb fdw 


deli di oraclel fdvv in 


ATA 


(116-1 SOL/MEDHHE 
LİLİLİLİLİ İLİLİLİL İLİLİLİLİL İİ İTİTİLİLİ 


0O000PostgreSOL000000000000000000 
LİLİLİLİLİLİLİLİLİL İL TT Dev text 


00000000Postgres0L00000000000000 
[]PostgreSQL[]Oracle[]MySQL[]SQL Serveri 


'00000000MongoDBJf ]Redis[]Cassandra[] 
LLILILLILL 


'0000Elastic SearchilHadooplli 
ILLI PostgresQL III 


000000000000000000000000000000000000 
000000 


16.5.2 file fdw[][] 


ULIULLILLLLULLLULLULLULUPostgreSOLIIU 


file fdw[]000000000000000000textOcsv00 
binary[] 


LLliile fdw1]0000000000000000 


IUmle "dw tU 


2[]]Dforeign server]0000000000000000 
0000000 


30000000000file, fawl 000000 
ATILLILLILLI 


LİLİLİLİLİLİLİLİLİLİLİ postg resi QUO 
mydblIfile dawa 000000000 


[postgres@pghost1 -1$ psql mydb postgres 
psql (10.0) 
Type "help" for help. 


mydb=# CREATE EXTENSION file fdw; 
CREATE EXTENSTON 


000G0file. fdw(]0000fs. file000000 


mydb=# CREATE SERVER fs file FOREIGN DATA WRAPPER file fdw; 
CREATE SERVER 


00000000000000000000000f5s. file DOOD 
"ununun 


mydb=# \des 
List of foreign servers 
7 Owner l Foreign-data wrapper 


fs file | postgres | file fdw 
(1 row) 


LİLİLİLİLİL İLİ İLİL İT T İİLİLİLİL İİ İLİLİLİLİLİLİLİLİLİLİLİLİLİ 
LİLİLİLİLİLİ İİPLİLİLİLİLİLİLİLİLİLİLİLİLİL İLİ Hin BIN BIN NN MIN MIN 
LİLİLİLİLİLİTLİİİLİ 


0000/home/postgres/script/file1.txt ILIL 
0000000tab0000 


2 b 
0000file. fdw]000000000 


mydb=# CREATE FOREIGN TABLE ft filel( 


flag text 
) SERVER fs file 
OPTIONS (filename 
'/home/postgres/script/filel.txt',format 'text'); 
CREATE FOREIGN TABLE 


OPTIONSHİTile: fdw000000000fdw 00000 
LILIITile "Gw OTT 


" filename[]00100000000000000000000 


‘format VTT test ev 
binarviififfitexti) 


“header İLİLİULİLİLİLİLLİLİLLİLİLLİLİİesvlİLiLi 
LİLİLİLİLİLİL İT İLİLİLİL İ İT İLİLİLİLİLİT İLİLİLİLİLİ 


“delimiter(]000000000text00000000000 
OOtab[lt 


encodingl]00000000 
000000filenamel00000000copy00000 
i 000000000000000000000000000000000) 


mydb=# SELECT * FROM ft filel ; 
id | flag 


(2 rows) 


000000000000000000000000000000000 
0000000000000000000000000fle. faw dt] 


PostgreSQL TT TİLLİİLİİİLİLİLİLİLLİLİLİLİLİ 


0000fle. TdvvliLLLLLLLLLLLL 
INSERT/UPDATE/DELETEUUD 


00000000000det000000000000000000 
DOOD 


mydb=# \det 
List of foreign tables 
Schema | Table | Server 


public | ft filel | fs file 
(1 row 


16.5.3 (jlifile dw III 


OOOfile. faw İİLULİLİULLULLİLİPostgreS LT [0 
LİLICSVLİLİL İLİ İLİLİLİL İT 00000 00000 es va 
postgresql.conf UI UI 


log destination = 'csvlog' 

logging collector = on 

log directory = "pg log" 

log filename = 'postgresql-%Y-%m-%d SHSsMS6S.log' 


00000000000000000000 


‘log destinationliLlpostgresqll ILLİLLULLL 
O00O0stdert]csvlogf]syslog00000000csv00 
HcsvHULUULlogging collector Ulonl Il 


‘logging_collectorQ0U0000n 400000000 
000000000stderr10000000000PostgreSOL[ 
000000000000000000000000000 


log directory[ (logging Collector III 
0000PostgresoL0000000000000000000000) 
00000000$PGDATALO 


log filenamef logging collector HOHO 
0000PostgresoL0000000000000000000000) 


$PGDATA/pg 109/0101000000000000000 
000000000000000000postgresg!-2017-10- 
26 000000.csvi UDO HOOD 


2017-10-26 14:29:16.298 CST, "postgres", "mydb",18701," 

[local]",59f1762a.490d,31, "DELETE" ,2017-10-26 13:44:10 

CST, 5/16779, 9, ERROR, 0A000, "cannot delete f rom foreign table 
"Ft a s ig "DELETE FROM ft filel ;",,,"psql" 


l 000000000PostgreSs0L0000000000000 


CREATE FOREIGN TABLE ft pglog ( 
log time timestamp(0) without time zone, 
user name text, 
database name text, 
process id integer, 
connection from text, 
session id text, 
session line num bigint, 
command tag text, 
session start time timestamp with time zone, 
virtual transaction id text, 
transaction id bigint, 
error severity text, 
sql state code text, 
message text, 
detail text, 
hint text, 
internal query text, 
internal query pos integer, 
context text, 
query text, 
query pos integer, 
location text, 
application name text 
) SERVER fs file 
OPTIONS ( filename 
"/database/pg10/pg root/pg log/postgresql-2017-10- 
26 000000.csv', format 'csv' ); 


OOUOPTHONSOOOOÖODOOOOOODODOOHOCSv 
LİLİLİLİLİLİL İİ İLİLİLİL İLİ İT İTLİLİ 


mydb=# SELECT € FROM ft pglog WHERE error severityc ERROR" 
AND command tagz "DELETE" , 


-[ RECORD 1 1---------- #------------------------------------ 
log time | 2017-10-26 14:29:16 

user name | postgres 

database name | mydb 

process id | 18701 


connection from [local] 
session id 59f1762a.490d 
session line num 31 

command tag DELETE 


| 
| 
| 
session start time | 2017-10-27 03:44:10+08 
virtual transaction id | 5/16770 
| 
| 
| 
| 


transaction id 0 

error severity ERROR 

sql state code 0A000 

message cannot delete from foreign table 
"ft filel" 

detail 

hint 


| 
| 
internal query | 
internal guery pos | 
context | 
query | DELETE FROM ft filel ; 
query pos | 

location | 

| 


application name psql 


PALEEpostgresql-2017-10- 


26 000000.csvi ITT UI UI 
ft pglog[]0000000000000 


16.6 postgres fdw 


00000Gfile fdw]0000000PostgreSoLJO 
0000csv000000000000postgres. fdwf]00000 
HELLLLPostgreSQLEİLLLLLLOracleflldblinkfi 


16.6.1 postgres fdw[][] 


O00O0lopostgres fdw1]00000000016-2[ 


Je -2 postgres fdvvLu 
me — s | ep omə = 
ze 


E 
Ar Hi JÄE 192.168.28.74 1921 mydb 


O0o0pghostiOmydbiOüpostgres fdw[][] 
00000pghost10000mydb(0000000000 
pghost3[ [0 0des00000 


postgres fdw[]000000000000 
1000postgres Tdwl UI 


2[]]Dforeign server]0000000000000000 
0000000 





311000000000000000000000000000000 


ATILILILILIILILLILLILLILILILLILILILLILILI 


Hpghost111lpostgreslTililimydbiii 
postgres fdw[]0000000 


İpostgresgpghost1 -1$ psql mydb postgres 
psql (10.0) 
Type "help" for help. 


mydb=# CREATE EXTENSION postgres fdw; 
CREATE EXTENSION 


0000000000000000000postgres fdwrll 
[ICIEIEEEELp gu sert) tn npestgres fawl IO 
ULULLLpguserllliLlpostgres fdw]0000000000 


mydb=# GRANT USAGE ON FOREIGN DATA WRAPPER postgres fdw TO 
pguser, 
GRANT 


[ID Epguserr]nnmy brin dn pp i 


mydb=> Nc mydb pguser 
You are now connected to database "mydb" as user "pguser". 


mydb=> CREATE SERVER fs postgres pghost3 
FOREIGN DATA WRAPPER postgres fdw OPTIONS (host 


"pghost3", port "1923", dbname 'des'); 
CREATE SERVER 


O0000000fS. postgres pghost31100000 
OPTIONS OOOPostgreSoL000000000000000 
DEIDIDIEIDIDIDIETLI 


0000000000000000000000000000 


mydb=> CREATE USER MAPPING FOR pguser 

SERVER fs „Postores_ pghost3 OPTIONS (user 'pguser', 
password 'pguser'); 
CREATE USER MAPPING 


FORTİLİLİİ İTİLİELİLLİLİLLİLLOP TTONSİTİTLLL 
PostgreSQLILILLLLLILULILIILIULILILLILLILLILI 
PostgreSQLILILILIPLILLILLULIULIILIILIULIILILLILLILI 
LLUPostgreSQLILILULILLLILLILULI 


O00pghost40000des0000000000000000 
0000000 


[des@pghost3 -1$ psql des pguser 
des=> CREATE TABLE t fdwl (id int4,info text); 
CREATE TABLE 


des=> INSERT INTO t fdwl (id, info ) VALUES (1,'a'), 


INSERT 0 2 


Opghost1000000000000 


mydb=> CREATE FOREIGN TABLE ft t fdwl ( 
i int4 
info text 


) SERVER fs postgres pghost3 OPTIONS (schema name 'pguser', 
table name 't fdw1'); 


OPTIONSOOO0schema name[]00000000 


table name[]0000000 


000000postgres fdwf]00000000000 


ft t fdw1000000 


mydb=> SELECT * FROM ft t fdwl , 

ERROR: could not connect to server "fs postgres pghost3" 
DETAIL: FATAL: no pg hba.conf entry for host 
"20.26.28.74", user "pguser", database "des" 


00000pg. hba.conf(000000000000 
pghost3l1$PGDATA/pg ba con III! 


0000000 


host des pguser 20.26.28.0/24 md5 


000069. ctl reloadL UI! 
pghost10O0000000ft € fdw100000000 


mydb=> SELECT * FROM ft t fdwl ; 
id | info 


(2 rows) 


0000eghost10000myd6(0000000000) 
pghost3[]des(1010000) 


16.6.2 postgres fdw(]0000000 


postgres fdw[]0000000000 
PostgreS0L9.30000000000000postgres fdw 
00000000 


Opghost10000000000000000000 


mydb=> 77 INTO ft t fdwl (id,info) VALUES (3, 'c'); 
INSERT 0 
mydb=> M FROM ft t fdwl WHERE id-3; 

id | info 


Upghost300des 0000000000 


des=> ei FROM t fdwl WHERE ID-3; 
id | i 


0000000000000destlt 
i 00000000000pghost100000000000000 


mydb=> UPDATE ft t fdwl SET info='ccc' WHERE ID=3; 
UPDATE 1 
mydb=> SELECT * FROM ft t fdwl WHERE id=3; 


id l info 
3 | CCC 
(1 row) 


Opghost3[70des10000000000 


des=> 2 FROM t fdwl WHERE ID=3; 


id | i 
kl p 
(1 row 
00000000 


OOOODELETEDOOOpghost100000000 
DELETEOOOOOO 


mydb=> DELETE FROM ft t fdwl WHERE idz3, 
DELETE 1 


Opghost3[70des110000000000 


des=> 75 FROM t fdwl WHERE ID-3; 
id le 


(0 SEN 
00000000 


sə) [I] postgres_fdwO 0000000000000 
1000000000000000000000000000000000 
PostgreSOL(0000092.30000 


16.6.3 postgres fdw(0000000 


PostgreSQL1011Lpostgres fdw(]000000 
00000000000000000000000000PostgreSOL 
HUOO 
1010000000000000000000000000000000 
r” res fdw[]000000000000000010000000 


00000PostgresO0L10000000 


m Opghost3[70des1010000000000000000 


[des@pghost3 -1$ psql des pguser 
psql (10.0) 
Type "help" for help. 


des=> CREATE TABLE t fdw2(id int4,flag int4), 
CREATE TABLE 


des=> INSERT INTO t fdw2(id,flag) SELECT n,mod(n,3) FROM 
generate series(1, 100000) n, 
INSERT 0 100000 


Opghost10O0mydb[00000000000 


mydb=> CREATE FOREIGN TABLE ft t fdw2 ( 

id int4, 

flag int4 
) SERVER fs postgres pghost3 OPTIONS (schema name 'pguser', 
table name 't fdw2'); 


ULLULLLLULLUSQLU 


mydb=> SELECT flag,count(*) FROM ft t fdw2 GROUP BY flag 
ORDER BY flag; 


flag | count 
se ak Jatte oo 
0 | 33333 

1 | 33334 

2 | 33333 


(3 rows) 


LİLİLİLİLİLİTTİLİ 


mydb=> EXPLAIN (ANALYZE on, VERBOSE on) 

SELECT flag, count(”) FROM ft t fdw2 GROUP BY flag ORDER 
BY flag, 
QUERY PLAN 


Sort (cost-167.52..168.02 rows-200 width=12) (actual 
time=18.888..18.888 rows=3 loops=1) 
Output: flag, (count(*)) 
Sort Key: ft t fdw2.flag 
Sort Method: guicksort Memory: 25kB 
-> Foreign Scan (cost=114.62..159.88 rows=200 
width=12) (actual time= 18.877..18.878 rows=3 loops=1) 
Output: flag, (count(*)) 
Relations: Aggregate on (pguser.ft t fdw2) 
Remote SOL: SELECT flag, count(*) FROM 
pguser.t fdw2 GROUP BY flag 
Planning time: 0.109 ms 
Execution time: 19.496 ms 
(10 rows) 


00000000000000000000000000 


‘Remote SQLILIDLLULLUSQLI IUSQLILLUL 
SOLI] 


‘Relation Aggregate[]0100000000000 


‘Foreign Scan[]“rows=3”[[[]Foreign 


scanl]0000000000000000000000000000000 
10000000 


Sort 000 


0050L0000012.496ms[]0000000000000 
DUDUDUSQLEU 


Remote SQL: SELECT flag, count(*) FROM pguser.t fdw2 GROUP 
flag 


l 000000000000000000000000000000000 


00000PostgreSOL9.6000000 


0009.6000000000000016-3[] 
(116-3 postgres Tdwl UI! 


m & 
“b PE 
ye fe 





PostgreSOL9.600000postgres fdw(]000 
16.6.111100000000000000000 


mydb=> EXPLAIN (ANALYZE on, VERBOSE on) 

SELECT flag,count(*) FROM ft t fdw2 GROUP BY flag 
ORDER BY flag; 
OUERY PLAN 


Sort (cost=324.43..324.93 rows=200 width=12) (actual 
time=354.879..354.880 rows=3 loops=1) 
Output: flag, (count(*)) 
Sort Key: ft t fdw2.flag 
Sort Method: quicksort Memory: 25kB 
-> HashAggregate (cost=314.78..316.78 rows=200 
width=12) (actual time= 354.863..354.863 rows=3 loops=1) 
Output: flag, count (*) 
Group Key: ft t fdw2.f lag 
-> Foreign Scan on pguser.ft t fdw2 
(cost=100.00..285.53 rows=5851 width=4) (actual 
time=1.014..333.186 rows=100000 loops-1) 
Output: id, flag 
Remote SQL: SELECT flag FROM pguser.t fdw2 
Planning time: 0.152 ms 
Execution time: 355.649 ms 
(12 rows) 


000000000003550000HPostgreSOL1OL 
AR SQLIIILISQL 


Remote SQL: SELECT flag FROM pguser.t fdw2 


00000000Foreign Scan 
Clrows=100000[0000000000000000000 
pghost1[O0O0O0pghost1(000000000 


[PostgreSOLIOOOOSOLOODOOORemote 
SOLUNUSOLUL 


Remote SQL: SELECT flag, count(*) FROM pguser.t fdw2 GROUP 
BY flag 


0000000000O0Postgres0L1000000000 
postgres fdw[]1010000000000000000000000 


16.7 Citus 


Citus[1000000000B2B000000000000000 
Citus(10000000000000000PostgreSoLOOO00O 
000000000000000p9. shardi in pai] aibi 
LE AMANA ER WA WAA 


16.7.1 Citus[][] 


1.000000000 


LİLİLİLİLİL İLİ İLİLİ İLİLİL İLİ İLİLİLİLİ İLİLİLİL İLİLİLİLİLİLİL) 
ILILLLLLLLLULULLLILULLULLLLLLLULUCituslIU 
HUOO 
00Citus(10000000000000000000000000000 
LİLLİ İLİL İT İLİLİİ İLİLİ İTİL İLL İ İLİL İ İLİLİLİLİLİLİLİLİLLİİ 
LİLİLİLİLİL İ İLİ İL İLİLİLİTİLİLİLİ 


2.1100000000 
Citus[1000000000000000000000000000 


00000000000Multi-tenant Application(]000 
OOOReal-time Analytics[][] 


3.000 


OO ooo ooo 2ZBULLLLUL 
LİLİLİLİLİ İLİTİLİLİTİLİLİLİLİL LİL LİL İLİ İLİLİLİLİL oo 
LİLİLİLİLİ İLİLİLİL İT İLİLİLİLİL LİLLİ ELİ İLİLİLİLİLİLİLİLİLİLİLİLİ 
00Citus()10000000000000000000000000 


4.11000 


LİLİLİLİLİ İLİ İLİLİ İLİLİLİLİLİLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİ İLİLİLİLİLİLİLİT İTİ İLİ HOHO HUUU 
LİLLİ İLİL İT İLİ İLİLİL İLİ İLL HOHO HUUU CIL TL TTL] 
LİLİLİL LİL İ İLİLİL İLİLİ İT İTİLİİ İLİ İT İLİL İ İLİ İLİLİLİLİLİLİLİLİ. 


16.7.2 Citus[][] 


vum VIII 


f [000citusf]yumf] 

curl https://install.citusdata.com/community/rpm.sh | sudo 
bash 

sudo yum install -y citus72 10 


LİLİLİLİLİ İLİLİLİLİLİLİ 


sudo su - postgres 
export PATH=$PATH:/usr/pgsgl-10/bin 


lib 
HU 


LİLİLİTİLİLİTİTİLİLİİİİ 


mkdir -p /pgdata/citus cluster/coordinator 
/pgdata/citus cluster/workerl /pgdata/citus cluster/vorker2 


LİLİLİLİLİLİ İLİLİLİLİLİLİ 


/usr/pgsql-10/bin/initdb -D 

/pgdata/citus cluster/coordinator/ 
/usr/pgsql-10/bin/initdb -D /pgdata/citus cluster/vorker1/ 
/usr/pgsql-10/bin/initdb -D /pgdata/citus cluster/vorker2/ 


OOpostgresql.conft 00000000 


- Shared preload libraries = 'citus' 
echo “shared preload libraries = 'citus'" >> 
/pgdata/citus cluster/coordinator/postgresql. conf 
echo "shared preload libraries = "citus"" >> 
/pgdata/citus cluster/worker1/postgresgl.conf 
echo "shared preload libraries = 'citus'" >> 


/pgdata/citus cluster/worker2/postgresgl.conf 


000000000000O0shared preload 
rartesi İTLİ İİLİİİİİLİcitusi İTİL T İLİ İLİLİLİLİLİLİ 


FATAL: Citus has to be loaded first 
HINT: Place citus at the beginning of 


shared preload libraries. 


LİLİLİTİLİLİTİİLİLİİİİ 


/usr/pgsql-10/bin/pg ctl -D 

/pgdata/citus cluster/coordinator -o "-p 9700" -l 
coordinator logfile start 

/usr/pgsql-10/bin/pg ctl -D /pgdata/citus cluster/workerl -o 
"-p 9701" -l workerl logfile start 

/usr/pgsql-10/bin/pg ctl -D /pgdata/citus cluster/worker2 -o 
"-p 9702" -l worker2 logfile start 


Coordinator III UI! 


/usr/pgsql-10/bin/psql -p 9700 postgres -c "CREATE DATABASE 
mydb, " 

NOTICE: Citus partially supports CREATE DATABASE for 
distributed databases 

DETAIL: Citus does not propagate CREATE DATABASE command to 
workers 

HINT: You can manually create a database and its extensions 
on workers. 

CREATE DATABASE 


Coordinator LLLILLLIIOULILULLI 
Coordinatorf]100000000000000 Worker]000 


000000000000Weorker(]00000000000000000 
00000Citus Extension[] 


0Worker(]0000000000000 


/usr/pgsql-10/bin/psql -p 9701 postgres -c "CREATE DATABASE 
mydb, " 
/usr/pgsql-10/bin/psql -p 9702 postgres -c “CREATE DATABASE 
mydb, " 


UULULULLLLUCitus Extension UI! 


/usr/pgsgl-10/bin/psgl -p 9700 mydb -c "CREATE EXTENSION 
citus;" 
/usr/pgsql-10/bin/psql -p 9701 mydb -c "CREATE EXTENSION 
citus;" 
/usr/pgsql-10/bin/psql -p 9702 mydb -c "CREATE EXTENSION 
citus;" 


16.7.3 EES 


UULLLCituslILUNLVVorklLLLULVVorkTiiLLi 
UVVorkHLLULLVVorkLİLLİ 


0Citus00000Worker]0000000 


/usr/pgsql-10/bin/psql -p 9700 mydb -c "SELECT * FROM 
master add node('127. 0.0.1", 9701);" 


nodeid | groupid | nodename | nodeport | noderack | 
hasmetadata | isactive 
---------- 4---------4------------4----------4---------------- 
—€—— f dimm as m mS 
11 1 | 127.0.0.1 | 9701 | default | f 
| t 
(1 row) 


/usr/pgsql-10/bin/psql -p 9700 mydb -c "SELECT * FROM 
master add node('127. 0.0.1", 9702);" 
nodeid | groupid | nodename | nodeport | noderack | 


hasmetadata | isactive 


2 | 2 | 127.0.0.1 | 9702 | default | f 


[)CitusDEDIEWorkert 0000000 


UPDATE pg dist shard placement set shardstate - 3 where 
nodename - '127.0.0.1' and nodeport - 9702; 
SELECT master remove node('127.0.0.1', 9702); 
master remove node 
(1 row) 
SELECT * FROM master get active worker nodes(); 
node name | node port u 
p It tanende (Rc ER 
127.0.0.1 | 9701 
(1 row) 


00Worker ILILILLILILILI 


SELECT master disable node('127.0.0.1','9702'); 
NOTICE: Node 127.0.0.1:9702 has active shard placements. 
Some queries may fail after this operation. Use SELECT 
master activate node('127.0.0.1', 9702) to activate this 
node back. 

master disable node 


ULIWorkert IDLIILLIDULLLIDLULLLIDULLLILUL 
ULILIULLIULILULILULILULULUU 


ERROR: failed to assign 2 task(s) to worker nodes 


ILLLLLLWorkertILILLLILILIIIWorkert TTT 
WorkerQQ000000 


SELECT master activate node('127.0.0.1', 9702); 


[[Coordinator(]000Worker(]0000000 


/usr/pgsql-10/bin/psql -p 9700 mydb -c " SELECT * FROM 
master get active worker nodes();" 
node name | node port 


127.0.0.1 | 9701 
127.0.0.1 | 9702 
(2 rows) 


16.7.4 (0000 
0[Coordinator0000000000 


CREATE TABLE table name ( 
user id integer NOT NULL, 
name character varying(32) 


), 


(Coordinator II 


mydb= SELECT create distributed table( "table name", 
‘user id'); 
create distributed table 


ULLLLDLLLLULULLCitus 000320000000 
000000000000Citus(1000000000000000000 
ULLULLLLLLLLCPULLU x DONO x BELLİ 
LİLİLİLİLİL İ İLİLİL İLİLİLİLİLİLİ 


set citus.shard count 64, 


ULLİLİLLLİLLİVVorkerl İTİTTİLİLLİLİLİLİ oi naoa 
000000000000000Coordinator(]0000000000 
[create reference table[0000000000000 
UUUUUUUULULULULULVVorkerlİLLLİLİLLLLLLLLLİ 
LI 


CREATE TABLE rt(id serial primary key,ival int), 
SELECT create reference table('rt'); 


00000000001000000000000000000000 
upgrade to reference tableTllAPITILILLL 


LİLİLİTİLİLİLİİ 


16.7.5 Citus OU 


'Citus.shard replication factor 
(lintegerli| 


00000000000000000000010000000000 
0000000200000000000000000000 


'Citus.shard count (jintegert) 


00000000000032000000000000000000 
000000000000000000000000000000Citusf] 
0000Worker10000000000000000000000000 
75: rker1l 0020000 0Worker2] 


'Citus.task executor type[]Jenum[] 


000000000000000real-timef]task- 
tracker |] 0 Oreal-timef]real-time[]00000000 
(10000000000000000000000000000000000 
task-tracker]1000000000000000000000000 
00000worker0000000000000000000 


OCitus00000000000postgresg|l.conf[[] 
idle in transaction session timeout[][][] 


UCitus Worker VTT UO 
LİLİLİL LİL İT İLİLİLİLİLİLİTİLİLİL 000000000000000 
ILILILLILULIU 


16.7.6 CitusljLILILI 


LİLİLİLİLİL İLİL İL İLİLİLİLİL İLİ İLİİLİLİ 


SELECT 
pg size pretty(citus total relation size( "table name"::regcl 
ass)), 


LİLİLİLİLİL İİLİLİ LL LL 


SELECT 
pg size pretty(citus relation size( "table name" ::regclass)), 
== [ 


SELECT 
pg size pretty(citus table size('table name'::regclass)); 


İİİ 


SELECT column to column name(logicalrelid, partkey) AS dk 
FROM pg dist partition 
WHERE logicalrelide" table name" ::regclass, 


LİLİLİLİLİ İLİLİLİL İLİLİLİLİLİ İLİ İLİLİLİLİYİLİLİ 


SELECT get shard id for distribution column( "table name", 
DK value), 


UUULUULLULLcreate distributed table[]] 
LILILL 


mydb=# \df+ create distributed table 
List of functions 


-[ RECORD 1 1------- t--------------------------------------- 
Schema | pg catalog 

Name | create distributed table 

Result data type | void 


Argument data types | table name regclass, 

distribution column text, distribution type 
citus.distribution type DEFAULT 
"hash"::citus.distribution type, colocate with text DEFAULT 
"default"::text 


Type İ normal 

Volatility I volatile 

Parallel | unsafe 

Owner | postgres 

Security | invoker 

Access privileges | 

Language | c 

Source code | create distributed table 
Description | creates a distributed table 


LİLİLİTİLİLİTİTİTİLİİİİ 


mydb=# \dT+ citus.distribution type 
List of data types 


-[ RECORD 1 1----- +------------------------ 
Schema | citus 
Name | citus.distribution type 
Internal name | distribution type 

| 


Size 


Elements | hash + 
| range + 
| append 

Owner | postgres 

Access privileges | 

Description | 


000000Citus(]000000000000000000000 
LİLİLİLİLİL İ İLİLİL İLİLİL İT ODO 


SET citus.explain all tasks = "TRUE", 


DDLIOOOOOCitus[ ALTER TABLE ADD 
COLUMNHALTER COLUMNIDROP COLUMND 
ALTER COLUMN TYPEIJRENAME COLUMN 


000000PostgresoL(11000000000 


ALTER TABLE tbl ADD COLUMN col INT; 

NOTICE: using one-phase commit for distributed DDL commands 
HINT: You can enable two-phase commit for extra safety with: 
SET citus.multi shard commit protocol TO "2pc" 


LOBO ED Citush HOOD D ECTCICILIDCICI 
LİLİLİLİLİLİLİLİLİLİLİDDLİ TİTİLİİ 


SET citus.multi shard commit protocol TO '2pc'; 
ALTER TABLE tbl ADD COLUMN col INT; 
ALTER TABLE test ALTER COLUMN ival3 SET DEFAULT 1; 


[]PostgreSQL 1 İİ İTİLLİLLİLİLİLİLİİİLİLİLİLİLİLİLİLİ 
ILLLLICitus DUT UI UI UDO 
LİLİLİİLİL İ İLİ İL İLİLİLİTİLİLİL? 


ERROR: creating index vithout a name on a distributed table 
is currently unsupported 


LLLLLPostgreSQLTLULULUUL 


CREATE INDEX CONCURRENTLY idx name ON table name 
(coll...col n); 


Ocitus()00000000000000000000000000 
LİLLİ İLİL İT İLİLİLİLİL İLİ 0000000 İLİL İİLİLİLİLİLİLİLİLİLİİ 
LİLİLİTİLİLİLİTİLİ 


LİLİLİTİLİLİTİLİLİLİ 


DROP INDEX umch user id name, 

NOTICE: using one-phase commit for distributed DDL commands 
HINT: You can enable two-phase commit for extra safety with: 
SET citus.multi shard commit protocol TO '2pc' 


MIMACUUMI(JANALVZELILLLLL 


VACUUM table name; 
ANALVZE table name; 


[CitusD] LE LIVERBOSETTIDOIDUUDULC 
VACUUM[IJTEIDUDUUULLI 


ERROR: the VERBOSE option is currently unsupported in 
distributed VACUUM commands 


00Citus000000000PostgreSOL 
ExtensionsiIILuuuLUPostolsiihliHisonblilliLi 
LLILLLU 


(shared preload libraries[j[][]citus[][]] 
DİNİNİN 


'0000Coordinator[]Worker(]000000000 
Citus 00000000 


LİLİLİL LİL TET İLİLİL İT İTİL İLİ İİLİL İLİTİLİLİTİLİLİ 


yum --shovduplicates list citus72 10 

Available Packages 

citus72 10.x86 64 7.2.0.citus-1.el6  citusdata community 
citus72 10.x86 64 7.2.1.citus-1.el6  citusdata community 


LİLİLİ LİL İ İTİL İTİL İLİ İİLİL İ İLİLİTİTİLİLİ 


yum install -y 7.2.1.citus-1.el6 


LİLİLİLİLİLİİLİİLİİPostgreSQLI İTİ 
LIED Ey um İLİLİ İLİLİL İLİLİLİLİLİLİ İTİL) 


16.8 (000 


PostgreSQLI ILULIILIULILLILLILLILULLLULULLI 
PostgreSQLIJLIULILLILIILLLILULLLILU 


ILILLILLIPostgreSQLI ILILLILLILLILLULLULILILLILI 
ILLLLLLULLLULLLLGitHubIILLILULLLILULLLLUL 
ULILILLLIULILULILULLUULULULULLLLULIUULILULLULUU 
LİLİLİLİLİL İİ İLİLİLİLİLİLİL İ İLİ İLİLİLİLİTİLİ 


0170 OraclelilliLLiPostgreSQLi) Ti 


ILILLIISQL/MEDLULLPostgreSQLI T0000 
LİLİLİ LİL İLİLİİ İLİLİ İİLİLİL İT İLL İT İLİ İİLİLİLİLİLİLİLİLİLİLİLİ 
PostgreSQLI İLİLLİİLİLİLİLLİLİLİLİLİUİLİLİLİLİLİLİLİLİLLİ 
LLLLLLILIUPostgreSQLI TTT 
0000 Oracle00000PostgreSsoLOI 


O000000000Oracle0000PostgreSOLIII 
0000000000PostgreSOLforacle fdw[]00000 
(Oracle00000000000000300000000400000 
000000000000000030G000000000100GB[] 
00000000000000000000000000000000000 
00000000000000000000000000000000000 
0000000000000PostgreS0L9.2[19.301000000 
000000000 


00000 OraclefO0PostgreS0L0000000000 
00000000000000000000000000000000000 
PostgreS0L0000000000000000000000 


17.1 0000 


ULLILLLILULILULILULILULLULULULLILULIUULILULU 
ILILILULILLLIUULILU 


“LİLİLİLİLİLLİLİLİLİL İLİLİLİT İİ 
LİLLİ İLİL İT İLİ İLİL İLİ İL İLL İLİ İT İLİL İ İLİLİLİLİLİLİLİLİLLİİ 
LİLİLİLİLİL İİLİLİL İLİLİLİTİLİLİL İİİ? 


000000000000050CL00000000 
PostgreSQLIILLILIOraclet ILILLILISQLI UI 
000000000050L0000000000000 


“LİLİLİLİLİLİLİ İLİ İ İLİL İL İTİL İLİT İLİLİT İ İLİ İT İLİLİTİTİLİLİLİ 
O0000Oracle000000PostgresoL000000000 
00000000000000000Oracle0000000000000 
LİLİLİLİLİLİ İTİLİLİLİLİLİ 


Lİ İT İLİLİT İL İLİL İİLİL İ İLİL İTİTİLİLİLİ 
LİLİLİLİLİLİLİLİLİLİTİLİTİTİDBAT TY 


“LİLİLİLİLİLLİLİLİL İL İLİL İL İİLİLİT LİLLİ İLİL İT İLİL İLİLİLİLİLİ 
LİLİLİLİLİLİLİLİLİLİLİLİLİLİLİLİL İLİ İLİİLİLİLİLİLİLİLİLİİDBATI 
LİLİLİLİLİL İİ İLİLİL İTİL İLİ İİLİL İ İLİLİLİTİLİLİ 


Lİ İLİLİL İTİLİLİT LİLLİ İLİL İİLİLİTİTİLİLİLİ 
LİLLİ İLİL İT İLİLİL İLİLİLİTİLİLİL İ İLİ HUUU HUOO 
LİLİLİTİLİLİLİİTİLİ? 


LİLİLİLİLİLİLİLİLİLİTİDBAT TTİTİLİLLİLLİLİLİ 


17.2 0000000 


Oraclef]PostgreSOL(000000000000000 
000000000000000000000000000000000000 
00000000000Oracle00000000000000 
KE? reS0L(0000000000000000000000000 


1.00000000 


000000000000000000000000000000000) 
000000000000000000000000000000000000 
"ak resoL(00000000000017- 


[117-1  Oracle[]PostgreSOL( 00000000 


PostgreSQL 10 


VARCHAR, VARCHAR2, N VARCHAR, N VARCHAR2 character varying EX text 


HE se ma Oracle 11g 
3 
DANE 
TIMESTAMP imes 


DE qi JR 80 BLOB, RAW 








00000000000000000Oracle0000000000 
0Oracle0000000PostgresoL0000000000200 


00017-100PostgreSoL00000000000000 
LİLİLİLİLİLİİDBATİTİTİTTİDBAT TİİTİİ 


ILLIDLLILOracler nnnm n dtd] 
PostgreSQLI ILLILLILLILLILLIPostgreSQLI VTT 
LİLİLİLİLİLİL İT İLİL İLİ İLİLİLİL İİ İTİTİLİLİ 


2.00000000 


000000000000000000000000000000000 
000000000000000000000000000000000 
PostgresoL(0000000000000000000000000 
O0O0PostgreSOL(000000Oracle000000000 
Oracle[]0000000PostgreSOL0000000000000 
0000000000000 


O00PostgresoL10000000 
https://www.postgresgl.org/docs/10/static/p 


Ipgsqal.html [] 


17.3 000000 


OODODOODOODOOOOOOOSSOLOOODOÖDO0OOOODU 
OOODOODODODOSOLOOOHOSOLOOODOOOOOSOLI) 
0000000 


LULLULULUS QLILIMSELECTTUPDATETİ 
İNSERTTİDELE TETİTİSQLİİSQLIİLİİİLLİLLİELL 
0000000Oracle(00000000000000000000000 
LİSQLIILLILLILILILILILILILLILLIL 


L.SQLI ILLI 


HLHSQLHLUPostgreSQLiTOracleTHTULlLULLLL 
000000000000000000000000000000000 
SOL(NULULL 


Oraclef ILIDLIIULIDLROWNUMILLUDLULLLULUL 
LİLİLİLİLİL İ İLİ İL LL LL 


SQL> SELECT OBJECT NAME FROM dba objects WHERE ROWNUM < 2, 
OBJECT NAME 


iz PostgreSQLIİİTİLİMİ TLILIILIIUIILILLILULIU 


postgres=# SELECT relname FROM pg class LIMIT 1, 
relname 


test sr 
(1 row) 


Oracle[][[ROWNUM[]PostgreSQL[]LIMIT]] 
000000000000000000000000000ROWNUM 
LILILILILILILLILIMITTITILILIILI 


Oracle[][[ROWNUM[]PostgreSQL[]LIMIT]] 
UO 


soL(10000000000000000000Oraclef] 


PostgreSOL00000000000000000Oraclef]f 
DUSQLDBEDHDUDUDU 


SQL> SELECT SEQ 1.CURRVAL FROM DUAL; 
CURRVAL 


(Postore OUT ITT 


postgres=# SELECT currval('seg 1'); 
currva 


currvalliLLLİLİULİLİİİLİİnextvall DUTOT 
000000000000000PostgreSoLOracle0000 
00000 


O000Oracle(]0000PostgreSOL000000000 
Oracle[]10000000000000 


SQL> SELECT * FROM (SELECT $ FROM table 1); 


0PostgreSOL]1010100000000000 


mydb=> SELECT * FROM (SELECT * FROM table 1) as b; 


soL00000000000000000Oracle00000 
START WITH...CONNECT BT 


PostgreSQLI ILLILLLILLILIULILU 


ILLLLLLULLOracierILUt arealIILLLUL 
LİLİLİTİLİLİLİTİLİ 


CREATE TABLE t area(id numeric,name varchar(32) ,fatherid 


numeric); 

INSERT INTO t area VALUES (1, '[J]' ,0); 
INSERT INTO t area VALUES (2, "IL" SE: 
INSERT INTO t area VALUES (3, "İL" ür 
INSERT INTO t area VALUES (4, "İHL" zo: 
INSERT INTO t area VALUES (5, "İL" a 
INSERT INTO t area VALUES (6, '[][]' ,3); 
INSERT INTO t area VALUES (7, "DDT ,4); 
INSERT INTO t area VALUES (8, "TT ,4); 








LİLİİDİ TTATİLLİLLİLLİLLİLLİLLİLL 


SQL> SELECT id, name, fatherid 
2 FROM t area 
3 START WITH id = 4 
4 CONNECT BY PRIOR id = fatherid; 


id name fatherid 


PostgreSQLT JEIEIOEBBEDENVITH 
RECURSIVETLLULPostgreSQtLi İLL areal UI 


LİLİLİTİLİLİTİTİLİLİİİİ 


CREATE TABLE t area(id int4,name varchar(32),fatherid int4), 


HLidufatheridiilLLLLMOracleliLinu mericli 
ULLPostgreSQLi TTİTTint41TEELLTTEEELLU 


PostgreSOL[]mydb[]0000000000 


mydb=> WITH RECURSIVE r AS 


( 
SELECT * FROM t area WHERE id = 4 
UNION ALL 


SELECT t area.* FROM t area, r WHERE 
t area.fatherid = r.id 


SELECT * FROM r ORDER BY id, 


id | name | fatherid 
5 ħa ja ja. jaa ja aata. m jä e 
4100 | 2 
7 | 000 | 4 
8 | 000 | 4 


(3 rows) 


OOPostgresoL110004.10000000 


000000000Oraclef]PostgreSOLISOLDOO 
000000000000000 Oraclef]EPostgreSOLOII 
00000000000000 


2.00000 


HOracleQSQLOQ00000OracleQQ0000000 


OOUSOLODOPostgreSoL00000000000000000 
LİLİLİTİLİLİLİL 


LULMOracleTliSYSDATETCURRENT DATE 
ULILILLLIULILULILLUI 


SQL> SELECT SYSDATE, CURRENT DATE FROM DUAL; 
SYSDATE CURRENT DATE 


13-11]-17  13-11]-17 


10000000000000000 
CURRENT TIMESTAMPOOOOOD 


SQL> SELECT CURRENT TIMESTAMP FROM DUAL; 
CURRENT TIMESTAMP 


13-11[]-17 02.45.42.330637 DO +08:00 


PostgreSQL[]]]|DCURRENT DATEL 
CURRENT TIMESTAMPI IDLICURRENT DATEQ 
HUULMCURRENT TIMESTAMPIjnowfr III 
LLILILILLILILI 


mydb=> SELECT CURRENT DATE; 
current date 


2017-11-12 
(1 row) 


mydb=> SELECT CURRENT TIMESTAMP ,now(); 
current timestamp | now 


2017-11-12 11:13:37.430499+08 | 2017-11-12 
11:13:37.430499+08 
(1 row) 


ULLLLDLLLLLLLLLIOracler EIN S T RID 
ULLLLULLLLLLLLULLLULLULLULLULULLLODINSTRII 
LİLİLİTİLİLİTİTİLİLİ 


{INSTR} (string , substring |, position |, occurrence]]) 


stringl000000 
“substringl]0000000000000 


position[]11111100000000.00000000000 
00000000 


occurrence 00000000 000000 
00000 


00000 


SQL> SELECT INSTR( “Hello PostgreSQL!','o') FROM DUAL; 
INSTR( 'HELLOPOSTGRESOL!','0') 


PostgresOL[1101000000000000000000 


position(substring in string) 


PostgreSQLI]position] III 
Oraclef]INSTRO00000000000 


mydb=> SELECT position('o' in "Hello PostgreSQL! '); 
position 


00000000000PostgreS0L000000000000 
Oracle(000000PostgreS0L0000000000000 
00000000000000000 


LİLİLİLİLİL İİ İTİLİLİTİL İLİ İ İLİ İ İLİ İLİTİLİLİLİYİLİ 


17.4 (010000 


0000000000000000000Oracle00000000 
ILILPostgreSQLILILLILLILLULILLILULIILILLIL 


00000Oracle0000000000000000000000 
PostgreSOLOOItext000csv0000000000 
Oracle[]0100000 


'00000PostgreSOLOOOoracle fdw{ [0 
TTT Tbostore SOT OTT Oraclel TTT 
IUSQLIILOracler ILILLILLILIPostgreSQLI ILILILLILI 
0000 Oracle(000000 


TİLLİLLİLİİLİE TLTTİLİİLİLLİ 


000000000 Oracle000000000000000000 
0000000000oracle. fdwrILILILIOraclet LILL 
PostgreSO0L(00000017-2000 


[17-2 oracle fdw U0 





1.pghost1[]0000Oracle 119000 


Opghost100000oracle TduvlİHLULLU 
OracleHllUULLLMLURPMHELLULULKKEbasicilidevelll 
sqlplusliLULLİLLLRPMİTİLLLLLİ 
http://www.oracle.com/technetwork/topics/l 
inuxx86-64soft-092277.html 


LİLİRPMI T TİLLİLLİ 


İrootepghost1 soft bak] rpm -ivh oracle-instantclient11.2- 
basic-11.2.0.1.0-1.x86 64.rpm 

İrootepghost1 soft bak]£ rpm -ivh oracle-instantclient11.2- 
sqlplus-11.2.0.1.0-1.x86 64. rpm 

İrootepghost1 soft bak] rpm -ivh oracle-instantclient11.2- 
devel-11.2.0.1.0-1.x86 64.rpm 


0000postgres00000000000Oracle0000 
UYU 


PostgreSQL TTT! 

export ORACLE BASE=/usr/lib/oracle 

export ORACLE HOME=/usr/lib/oracle/11.2/client64 

export 

LD LIBRARY PATH-$ORACLE HOME/lib:$PGHOME/lib:/lib64:/usr/lib 
64:/usr/local/lib64:/lib:/usr/lib:/usr/local/lib 

export PATH-$ORACLE HOME/bin:$PATH: $PGHOME/bin:. 


ILLDLLLLOracle nunun 


OO0O0pghost1000000000000000pghost3[ 
Ooracle[]00000000 


İpostgresepghost1 ~]$ sqlplus 
community/community@//192.168.28.76/oradb 

SQL*Plus: Release 11.2.0.1.0 Production on Tue Nov 14 
20:55:56 2017 

Copyright (c) 1982, 2009, Oracle. All rights reserved. 
Connected to: 

Oracle Database 11g Enterprise Edition Release 11.2.0.1.0 - 
64bit Production 

With the Partitioning, OLAP, Data Mining and Real 
Application Testing options 


SQL> 


HOO racleQQ000000 
2.pghostl1[][][]|][jooracle fdw 


[]https://api.pgxn.org/dist/oracle fdw [] 
O0oracle fdw(]0000000000oracle fdw 
2.0.00 


O0oracle fdw(]000000 


# unzip oracle fdw-2.0.0.zip 


00000000000PostgreSOLpg. config 
LİLİLİLİrooti TTT İİpostgrest UU 
ILILULULI 


[root@pghostl oracle fdw-2.0.0]£ source 
/home/postgres/.bash profile 

İ rootepghost1 oracle fdw-2.0.0]# which pg config 
/opt/pgsql/bin/pg config 


0000Ooracle. Tdwl III 


[root@pghostl oracle fdw-2.0.0] make 


[rootepghostl oracle fdw-2.0.0] make install 
/bin/mkdir -p '/opt/pgsql 10.0/lib' 

/bin/mkdir -p '/opt/pgsql 10.0/share/extension' 
/bin/mkdir -p '/opt/pgsql 10.0/share/extension' 
/bin/mkdir -p '/opt/pgsql 10.0/share/doc/extension' 
/usr/bin/install -c -m 755 oracle fdw.so 
'/opt/pgsql 10.0/lib/oracle fdw.so' 
/usr/bin/install -c -m 644 .//oracle fdw.control 
'/opt/pgsql 10.0/share/extension/' 
/usr/bin/install -c -m 644 .//oracle fdw--1.1.sgl 
.//oracle fdw--1.0--1.1.sql 

"/opt/pgsql 10.0/share/extension/' 
/usr/bin/install -c -m 644 .//README.oracle fdw 
'/opt/pgsql 10.0/share/doc/extension/' 


ULoracle fdw(]10000000 
$PGHOME/share/extension[]00000000000 


[root@pghostl oracle fdw-2.0.0] 11 
/opt/pgsql/share/extension/oracle fdw* 

-rw-r--r-- 1 root root 231 Nov 12 14:45 
/opt/pgsql/share/extension/oracle fdw--1.0--1.1.sgl 
-rw-r--r-- 1 root root 1003 Nov 12 14:45 
/opt/pgsql/share/extension/oracle fdw--1.1.sgl 
-rw-r--r-- 1 root root 133 Nov 12 14:45 
/opt/pgsql/share/extension/oracle fdw.control 


O000$PGHOME/share/extension(00000 
oracle fdw(]0000 


3.pghostli]mydb[ OO Ooracle fdw 


OpghostiOmydb[O oracle fdw(]00000 
ILLI 


[postgres@pghost1 -1$ psql mydb postgres 
psql (10.0) 
Type "help" for help. 


mydb=# CREATE EXTENSION oracle fdw; 
CREATE EXTENSION 


0000000000000000000000H oracle. fdwf] 
000000000000pgusem oracle fdw(]00000 
pguser[][]]oracle fdw(]000000000 


mydb= GRANT USAGE ON FOREIGN DATA WRAPPER oracle fdw TO 
pguser, 
GRANT 


4.pghost3HOracle nn 


Llicommunitylloraclefl HALOOO 
community] İLİLİLİLİLİLİ İLİTİLİLİYİLİ 


CREATE TABLE T ORA1(id numeric,info varchar2(32),create time 
timestamp), 


INSERT INTO T ORA1 VALUES (1, “a" ,CURRENT TIMESTAMP); 
INSERT INTO T ORA1 VALUES (2, “b" ,CURRENT TIMESTAMP); 
INSERT INTO T ORA1 VALUES (3, "DT. CURRENT TIMESTAMP) ; 


000000000000000000000Oracle000 
PostgreSQLIİİLİREADONETTİLLİLEİLİLİLLİLİİ 


Oracle[]000000000 


CREATE USER READONLY IDENTIFIED BY "readonly" 
DEFAULT TABLESPACE TS COMMUNITY 
TEMPORARY TABLESPACE TEMP 
PROFILE DEFAULT 
ACCOUNT UNLOCK; 


GRANT CONNECT TO READONLY, 
GRANT SELECT ON COMMUNITY.T ORA1 TO READONLY; 


ULLULUT ORATDTIBIBEDUREADONLYTTEJCETUL] 
LİLİLİLİLİLİL İLİLİLİLİL İT İLİLİLİLİ İTLİTİLİLİLİ 


5.pghostilimydbi ia 000000000000 
Ipguseri TU pmy d bri np pp ud 


[postgres@pghost1 -1$ psql mydb pguser 
psql (10.0) 
Type "help" for help. 


mydb=> CREATE SERVER fs oracle pghost3 FOREIGN DATA WRAPPER 


oracle fdw OPTIONS (dbserver '//192.168.28.76/0radb'); 
CREATE SERVER 


(OPTIONS O000dbserverl]000Oracle[ HE 
OOOOOOOOCREATE SERVERULLLULLUULLMOracle 
000000000000000Oracle00000000000 
Oracle | O0O0tnsnames.ora[ | 0O0O0OOPTIONSII 
dbserver 0000000000 


000Oracle[|0O0tnsnames.ora[]00000 
Oracle[|00000 


adb= 
(DESCRIPTION= 
(ADDRESS= 
(PROTOCOL=TCP) 
(HOST=192.168.28.76) 
(PORT=1521) 


) 
(CONNECT DATA- 
(SERVICE NAME=oradb) 


) 


LİLİLİLİLİL İİ İTİLİLİLİL İT İLİLİLİLİİ 


mydb=> CREATE SERVER fs oracle pghost3 FOREIGN DATA WRAPPER 
oracle fdw OPTIONS (dbserver 'oradb'); 


m 000000dbserver(100000000000000000 


LİLİLİLİLİLİLİLİLİLİİLİ 


mydb=> CREATE USER MAPPING FOR pguser SERVER 

fs oracle pghost3 OPTIONS (user 'readonly', password 
'readonly'); 

CREATE USER MAPPING 


ILLLLLLLLLU pgusert E PostgreSQLT TL 
OOOPTIONS[Oreadonly(]00Oracle[]00000 


6.pghost1[]mydb[] 000000 


mydb[]000000000000Oracle000T ORA1 
00000000 


mydb=> CREATE FOREIGN TABLE ft t oral ( 

i f 

info text, 

create time timestamp with time zone 
) SERVER fs oracle pghost3 OPTIONS (schema 'COMMUNITY', 
table "T ORA1'); 


SERVERLİLLİLİİTİTİİELLLLLİLLLLLLLLİ 
fs oracle pghost3TLULuUu 


OPTTONSİTİLLLİELİLİİLLİLİLLİUİİLİ 


Table[JOracle[T'tltittumJeraclerp p mE TEE 
UULLULLOraclefTlliLİLİLLLLİLLİLİLLUULLLLLL 
ILLLULLLULLLLULLULLLLLULLU 


Schema (Oracle IILIDLULIDUOIDLI 


Readonly TD BH pn dab yesu 
OINSERTOUPDATEODELETELU0000000000 
falsell 


HLLLELsehemaflttablellEİLİLİLLLLL 
https://pgxn.org/dist/oracle fdw/ (0000000 
LLILILLILLLL 


mydb=> SELECT * FROM ft t oral; 
id | info | create time 

ucu sss So oe ie ee eS ek Se See eee Se See Be ee eS eee 

a | 2017-11-12 15:02:54.465304+08 

b | 2017-11-12 15:02:54.477453+08 

00000 | 2017-11-12 15:02:54.493603+08 


0000PostgreSOL(0000000Oracle0000000 
0000000000000000000 


7.0 Oracle[]0000000PostgreSOLLI 


O000PostgreSOL000000000Oracle000000 
000000000 


mydb=> CREATE TABLE t oral(id int4,info text,create time 
timestamp with time zone); 
CREATE TABLE 


ILLULLLLIULULINSERTUDLLULLIUULLUL 


mydb=> INSERT INTO t oral SELECT * FROM ft t oral; 
INSERT 0 3 


ULIULLILLLLULLLULLILULLULLULINSERTILU 
0000000000000000000000000000000 


mydb=> SELECT * FROM t oral; 
id | info | create time 


1 | a | 2017-11-12 15:02:54.465304+08 
2 | b | 2017-11-12 15:02:54.477453+08 
3 | 00000 | 2017-11-12 15:02:54 .493603408 

(3 rovs) 


O00Oracle0007 OA1000000000 
PostgreSOLj| 


17.5 TILLLİLİLİİLİİ 


LİLİLİLİLİL İ İLİLİ İLİLİ İT İLİLİLİT İLL HOHO 
LİLLİ İLİL İT İLİLİL İLİLİL İTİL İLL İTLİ İLİ İİTİLİLİLİLİLİLİLİLİLİL) 
ULILLILULLILULLILLULLULLULLILLIUD BAHI 
LİLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİ 


DOUDUDUDUDUS QEDEDUDD BADDUDUDUDU 
ILLULLUDBALILLLLULLLULLULLULLULLLLLULLULUSQLU 
ILILLIUSQLI ILLILLILLILLILLI 


LİLİLİLİİLİİLİTİSQLİİDBAL İTLİİLİLLİLLİLİ 


17.6 [ID 


LİLİLİLİLİL İ İLİLİ İLİLİL İT İLİLİL İT İLİ İ İLİ İİTİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİ İLİL İLİ İLİ İTİ LTD TTL TTL LIE TL ILI] 
LİLİLİLİLİL İİ İLİLİLİLİLİLİL İ İLİ İL İLİ İİ İTİLİ a 


DOUDBDUDUDUDUDUDUDUDUDD BADUIDHOUDU 
LİLİLİLİLİL İİLİLİLİLİLİLİL LİLL İİLİLİ İTİLİLİLİYİLİL? 


00000 Oraclef0PostgreS0L(0000000000 
000000100GB000000000000000000000000 
0000000000000000000000000000000000 
000000000000000000000000000000000 


17.7 oracle fdw[ III 


UULLLLoracle fdw(]000000000000000 
00000000oracle. "Gw, sol II 
0000000oracle. fdw ai OHOOO 


mydb=# CREATE EXTENSION oracle fdw; 

ERROR: could not load library 

"/opt/pgsql 10.0/lib/oracle fdw.so": libclntsh.so.11.1: 
cannot open shared object file: No such file or directory 


000000000001bk0000lb6O00Oracle000000 
00000 Oracle0000000000000 
$LD LIBRARY PATH[]ORACLE HOMEOOOOO 
000000000000000000000000001600000 
$ PGHOME/lib00000000 


İ rootepghost1 ~]# cp 
/usr/lib/oracle/11.2/client64/lib/libclntsh.so.11.1 
/opt/pgsql/lib/ 

İ rootapghost1 -]£ c 

/usr/lib/oracle/11. > /client64/ E E SO 
/opt/pgsql/lib/ 


0000O0Ooracle. fawl bibi 


LİLİLİLİİ İT İLİLİLİLİLİLİL İL İLİ İLİLİLİLİİLİLİLİ 
LİLİLİLİLİ İLİLİLİL İİ İLİLİLİLİL İTİTİLİLİİİ? 


mydb=> SELECT * FROM ft t oral, 

ERROR: error connecting to Oracle: OCIEnvCreate failed to 
create environment handle 

DETAIL: 


00000000000000000Oracle000000000 
$ORACLE HOME[]SLD LIBRARY PATHOODOO 


00Oracle000000000000 


.[I[]Postg reSQLLIDIDUDU 
export ORACLE BASE-/usr/lib/oracle 
export ORACLE HOME=/usr/lib/oracle/11.2/client64 
export 
LD LIBRARY PATH-$ORACLE HOME/Lib:$PGHOME/lib:/Llib64:/usr/lib 
64:/usr/local/lib64:/lib:/usr/lib:/usr/local/lib 
export PATH-$ORACLE HOME/Din : $PATH: $PGHOME/Din: . 


LLİLİLLİLLİLİLLİİsalpluslİİİLULLLLOraclefill 
00000 


sqlplus community/community@//192.168.28.76/oradb 


OO0sgiplus0000000Oracle00000Oracle 
0000000000000Postgres0L0000000000000 


00000 


0000000oracle, fdwf]100000000000000 
O00000O0O000Oraclef]PostgresoL0000000 
DUDHDUDUDUDUDUUPestg res QLET TTE 


ILLLLLULLLLLULLLIOracler TED] 


oracle fdw[J[]]lOPTIONS[]schema[] 


table JULLLILOracietl OOOH 
LİLİLİLİLİL İ İLİ İL İLİ İTİTİLİLİLİLİ 


ULLLLLLUft € ora100000000000000000 
ILI 


CREATE FOREIGN TABLE ft t ora2 ( 
i int 

info text, 

create time timestamp with time zone 
) SERVER fs oracle pghost3 OPTIONS (schema 'COMMUNITY', 
table "t oral"), 


UD Cora ZU 


mydb=> SELECT * FROM ft t ora2; 

ERROR: Oracle table "COMMUNITY"."t oral" for foreign table 
"ft t ora2" does not exist or does not allow read access 
DETAIL: 0RA-00942: table or view does not exist 

HINT: Oracle table names are case sensitive (normally all 
uppercase) 


LLİLLLLİİİ € ora2r]poracter HAHA 
OUL 


UUUUsehemallLLLLLTİTLLİLİİLİLİLİLİLİLLİ 
ft t ora3[j(][][]jft € ora1(0000schemal]000 
11000000 


CREATE FOREIGN TABLE ft t ora3 ( 

id int4, 

info text, 

create time timestamp with time zone 
) SERVER fs oracle pghost3 OPTIONS (schema 'community', 
table 'T ORA1'); 


OOODOt € ora31100000 


mydb=> SELECT * FROM ft t ora3; 

ERROR: Oracle table "community"."T ORA1" for foreign table 
"ft t ora3" does not exist or does not allow read access 
DETAIL: 0RA-00942: table or view does not exist 

HINT: Oracle table names are case sensitive (normally all 
uppercase). 


O000000OE € ora3110000000 


17.8 (000 


000000000000000Oracle(000000 
PostgresoLf110100000000000000000000000 
(10000000000000000000000000000000000 
10000000000000000000000000000000000 
(10000000000000000000000000000000000 
[]lKOracle[][]PostgreSQL[][]L] 


TI TT Toracle TdvvlTLOraclerlli 
uLPostgreSQLI TIET 
Ora2Pg[11000000Oracle[]0000000 
PostgreSOL(0000000Oracle[]00Oracle[]000 
0000000000PostgreSOL0000SOL000000000 
0000Postgre5s0L(000000000000000000000 
0000000000000Oracle(000000000°0.0000 
10000000000000000000000000000000 
http://ora2pg.darold.net/ [] 


0180 PostGIS 


LİLİLİL LİL İ İLİLİL İLİLİ İT İLİLİLİT İLİ İT İLİ İİLİLİLİLİLİLİLİLİ 
LİLLİ İLİL İT İLİ TEILTE İTİL İLL UU 
LİLLİ İLİ İ İİİ İLİLİ İT İLİLİL İT İLİ UU 
ULİDBMSİTİİLLLL 


PostgreSOLI]U0100000000000000000000 
LİLLİ İLİL İT İLİ İLİLİLİLİLİLİLİT İLL İLİ İİLİLİLİLİLİLİLİLİLİLİ) 
LİLLİ İLİL İT İLİ İLİLİ İLİ İLL İT İT İLİ İTİL İLİLİLİLİLİLİLİLİ) 
LİLİLİL İLİL İT İLİ İLİLİLİT LİLL İT İLİ İİLİL İT İLİLİLİLİLİLİLİLİLİLİLİ 
LLILLLILLILULLLILU PostgreSOLI ILLLILLILULILLIU 
ULLLLLLLPostGISLLILLULLLULLLGISLLULLULLUL 


0000000PostGis(1000000000000 


16.1 QUUUU 


00000000PostGis000000000000000000 
0000000 


0000yumfapt-getf]brew(]00000000000 
OOODOOOOOOOOOODOOOOÖOÖODOOPostgreSOLI 
PostGIS(1011000000000000yumi000000000 
LİLİLİ LİL İİ İLİLİLİLİLİLİL? 


[postgres@pghost1 -1$ yum search postgis 
Loaded plugins: fastestmirror, security 


postgis24 10.x86 64 : Geographic Information Systems 
Extensions to PostgreSQL 
Name and summary matches only, use "search all" for 


everything. 


ILL PostgresQL 1ONNULLUPostGISULLLU 
[] 


[postgres@pghost1 -]$ yum install -y postgis24 10 


LİLİLİLİLİL İİ İLİLİLİLİLİLİTİLİ 


LİLİLİL LİL İ İLİLİL İLİLİL İT İTİL İLİ İİLİL İLİTİLİLİLİLİLİL? 


18.2 İHILGİSLLL 


PostGIS[]PostgreSOL0000000000000 
ILULgeol LLLLIUPostGISULII 


postgres-£ CREATE DATABASE geo, 
CREATE DATABASE 

postgres-£ Nc geo 

geo-£ CREATE EXTENSION postgis; 
CREATE EXTENSION 


uLPostgreSQLI HLLULLULELLUPostGisiiiL 
000000000000000 


geo= SELECT name,default version FROM 


pg available extensions WHERE name — 'gis'; 
name | default version 
"TIS ebe e e mecum os cnm os ms aş, Rus mm s mm 
postgis | 2.4.3 
postgis tiger geocoder | 2.4.3 
postgis topology | 2.4.3 
postgis sfcgal | 2.4.3 


0000000Opostagis full version UI 
PostGISQQU00000 


gis=# SELECT postgis full version(); 
POSTGIS="2.4.3 r16312" PGSQL="100" GEOS-'3.6.2-CAPI-1.10.2 
4d2925d6" PROJ="Rel. 4.9.3, 15 August 2016" GDAL="GDAL 


1.11.5, released 2016/07/01" LIBXML="2.9.7" LIBJSON-"0.12.1" 
RASTER 


00GI1S000000000000000000 


16.3 QUUL 


PostGTSTİLLİULİLLİLİLLİELİLLİLİLİLİLLİLLİLİLLİLL 
LİLİLİLİLİLİLİLİLİLİİLİ 


sə) TI IPostGISTILILILILILIIPostgreSQLI) 
0000000000000000000000PostG1500000000 
OOSTOOOOOOOOOSpatial TvpellLILILILI 


ILI PostGISLILILLILULLULLIULILULL 
GeometrvULLULLULLULLLULLULULLLLLLLULU 
LİLİLİLİLİ İT İTİLİL İİ İLİ İLİ LİL İLİTLİLİLİL İLİ İLİLİLİLİLİLİLİLİLİLİ 
PostGlSİLİLLULgeostiliLiLiLİLL 


18.3.1 (1000000 
PostG1S[[0000000000000000000000 
0000000000WKTPWell-Known-Textf] 


'OO0OOOOOOOOWKB[IWell-Known- 
Binary[] 


-GeoJSON Lulu 


'LILLILULILLIU 
qı 00 MWAN SHAA 


gis=# SELECT 
"Point(1 2)'::GEOMETRY 


AS wkt, 
"0101000000000000000000F03F0000000000000040 " : : GEOMETRY 
AS wkb, 
ST GeomFromGeoJSON( ' ("type":"Point","coordinates": 
[1,2]}') AS geo json, 


ST Point(1, 2) 
AS func; 


18.3.2 (1000000 


PostGISTILILLILLIPostgreSQLI INLILLULILULLIL 
0000000 


O000000000OPointt]ST. Point IDLLIDULIDLLI 
LILILILILI 


geo=# SELECT Point(1,2), ST Point(1,2), 
point st point 

unu... ısı ennn e o o T 
(1,2) | 0101000000000000000000F03F0000000000000040 


PostgreSQLI JfjPointi IOEREEEDPoublefjfE 
MUTELLLLLPostGİsTiLLS T Point TU 
000210000000000000000000000000000000 
CHOO DHA 


DU] PostelSDEDOUDUDUPestgres QUETEIDEDU 
LİLİLİLİLİLİ İT TİL İLİLİLİLİLLİLLİLLE T LTİİLİLİLİLİLİL LİL İLİLİ 
"ununun 


ULIULLILLILULLLULLULLIST. AsTextijLIWKTLIDLI 
VVKBİTİTTİİİ 


geo=# SELECT ST AsText(ST Point(1,2)), 
st astext 


POINT(1 2) 


000000000PostGISs000000000000 
Geometry] m p bap p o p 
Geometry İLİ md 


gis=# CREATE TABLE geo ( 
geom GEOMETRY 


); 
gis=# INSERT INTO geo VALUES 
(ST Point(1.0, 2.0)), 
('LineString(0 0,1 1,2 1,2 3)"), 
( “Polygon((0 0, 10, 1 1,0 1,0 0))'), 
("MultiPoint(1 2,3 4)"), 


18.3.3 01000000 


HOOO 
WKTYJGeoJSONULU 


gis=# SELECT 
ST AsText (geom) AS wkt, 
ST AsGeoJSON(geom) AS json 
FROM geo; 


[118-10000000000000 
[18-1 00000000 


wkt json 
POINT(1 2) ("type":"Point","coordinates":[1,2]) 
LINESTRING(0 0,1 1,2 1,2 3) ("type":"LineString","coordinates":[[0.0].[1.1].[2.1].[2.3]]) 
POLYGON((O 0,1 0,1 1.0 1,0 0)) {"type":"Polygon","coordinates":[[[0.0].[1.0].[1.1].[0.1].[0.0]]]} 
MULTIPOINT(1 2,3 4) {"type":"MultiPoint","coordinates":[[1,2].[3.4]]} 


000000000000000000000000000000 


geo= SELECT 
ST AsLatLonText(ST Point(116.321367,39.966956)); 
st aslatlontext 


39°58'1.042"N 116°19'16.921"E 


18.3.4 (1100000 


Post UU 
mmm anana LOOO 


000000000000000000000000000000000 


geo=# SELECT ST Point(1,1) <-> ST Point(2,2); 
1.4142135623730951 


m 0000000101000020200000000000000 


LİLİLİLİLİ İLİ İLİL İL İT İT LİL İLİLİ İLİLİLİL İLİT İT İLİLİLİLİTİLİLİ 
OTTO TTT 
1116.3213671139.966956111uLUBLUEULLU 
[1116.3153461]39.997398(00000000000000 
000000000000000000000000000 


gis-£ SELECT ST Point(116.321367, 39.966956) <-> 
ST Point(116.315346, 39.997398); 
-- 0.0310317225593341900000000 


LİLİLLİLİLLİLLİLİLİLİ4:3 2 eC I inui G $8400 
E HIMEN TEES 


gis=# SELECT ST AsText(ST GeomFromText ( ' POINT(116.321367 
39.966956)', 4326)) :: GEOGRAPHY <-> 
ST AsText(ST GeomFromText('POINT(116.315346 39.997398)', 


4326)) :: GEOGRAPHY; 
3423.653480690467 


OOOOOOOOO0DOROOOOOOOOOST. Tenor 
wcs84 000000000000000 


-- URUUMUMultiLineStringoTli 

gis=# SELECT 

ST length(ST GeomFromText ( MULTILINESTRING((116.351494 
39.976407,116.353159 39.976395,116.353365 39.976479), 
(116.350712 39.976471,116.350984 39.976406,116.351494 
39.976407,116.351755 39.976479),(116.351516 
39.976558,116.346836 39.976502),(116.350984 
39.976406,116.345421 39.976355,116.344646 
39.976304,116.343376 39.976326,116.343353 
39.976185,116.343285 39.976147,116.340918 39.976076), 
(116.332306 39.976515,116.326279 39.976308),(116.354314 
39.976488,116.347592 39.976436,116.347855 39.97637), 
(116.354302 39.976574,116.351516 39.976558,116.351407 
39.976616,116.349808 39.976603,116.346841 
39.976569,116.346836 39.976502,116.34048 
39.976443,116.335918 39.976538),(116.343194 
39.976399,116.340565 39.976374,116.333921 
39.976471,116.331997 39.976417,116.332003 39.976342), 
(116.346841 39.976569,116.344304 39.97658,116.34256 
39.976526,116.336051 39.976581,116.335918 
39.976538,116.333922 39.976571,116.332306 
39.976515,116.332108 39.976573,116.326431 
39.976373,116.326018 39.976391),(116.331997 
39.976417,116.323548 39.976145),(116.347592 


12314.809569165007 


. 976436,116.343194 39.976399,116.343376 
, 976326, 116.340209 39.976302,116.336219 
, 976364,116.335423 39.976342,116.333617 
, 976397,116.327658 39.976201, 116.326968 
.976147,116.325406 39.976134,116.324303 
.97606,116.323696 39.976076),(116.317584 
.97613,116.320373 39.976186,116.323807 
.976325,116.324613 39.976315,116.325891 
.976391,116.326018 39.976391,116.326279 
.976308,116.317613 39.976048),(116.31983 
.975958,116.32005 39.976033,116.317835 
.975977,116.317637 39.975969,116.317777 
.97589,116.323696 39.976076,116.323548 39.976145,116.32005 
.976033))',4326) : :geography) ; 


HUOO RO 1 2000 


ULIULLLLLULLULLULULLULST.Areall 
ST_PolygonQQU0000000 


gis=# SELECT ST Area(ST GeomFromText ( ' POLYGON( (116.402408 
915326,116.402822 39.91533,116.402847 


39. 
.915036,116.402434 39.915035,116.402426 
.91495,116.402474 39.91397,116.402493 39.91367,116.402505 
‚40251 39.913269, 116.401675 39.91323,116.400835 
.913231,116.398979 
.913159,116.398337 
.912786,116.398317 
.9127,116.398221 39.912661,116.39806 
.912642,116.39792 
.912638,116.397904 39.912668,116.3971 
.91261,116.396659 
.912606,116.39653 
.912746,116.396401 
.912759,116.396331 39.91294,116.39632 
.913093,116.396264 
.913097,116.394376 
.91302,116.393154 39.912964,116.392198 
.912919,116.392031 39.912918,116.392004 


.913385,116 
.913238,116 
.913198,116. 
.913153,116. 
.912738,116. 
.912645,116. 
.912639,116. 
.912644,116. 
.912609,116. 
.912605,116. 
.912747,116. 
.913079,116. 
.913105,116. 


. 400346 


398359 
398352 
398274 
398029 
397909 
396687 
396553 
396519 
396354 
396302 
396167 


.922931,116. 
.923109,116. 
.923241,116 
.923272,116 
.923278,116 
.922837,116 
.922343,116 
.921807,116 
.921004,116 
.918928,116 


391948 
391921 
391789 
391707 
391595 
391521 


39159 39.9 
.923007,116. 
.923155,116. 
.923244,116. 
.923274,116. 
.923148,116. 
.922627,116. 
922116,116. 
.40208 39.921672,116.402115 
.402133 39.920698,116.402216 
.402229 39.918673,116.402269 
.91807,116.402291 39.917566,116.402317 
.917029,116.402343 39.916641,116.402363 
.916035,116.402366 39.915835,116.402408 39.915326))', 


394282 
398056 


„400982 
‚401931 
‚402013 
‚402043 
„402065 


4326) : : GEOGRAPHY) , 
1005170 


39. 


39 


39. 


914579, 116. 
. 915047, 116. 
. 917649, 116. 
. 919443, 116. 
.921275,116. 
922832,116. 


.913377,116.391997 39.913535,116.391984 

.91369,116.391974 39.91388,116.391967 39.914106,116.391962 
.914287,116. 
.914699,116. 
.916108,116. 
.918064,116. 
.920661,116. 
.921716,116. 
.922907,116. 


391938 
3919 39.915444,116.391854 
391766 
391637 
391579 
391519 


22907,116.392208 


396813 
40073 

401861 
402009 
402028 
402053 
402075 


0000000000000000000000000000 


18.4 KIOO 


LLİLİLBSİİLİLLİLLİLİLİLİLİLİLLİLLİLLİLİLİLİLLİLLİLLI 
00000000000000000000000000001000000 
LİLİLİLİLİLİİ İTİLİLİLİLİLİ 


LİLİLİLİLİLİL İLİ İL TL İTİTİL İİİ UA 
1116.3213671139.96695611 LULULULULUULUEULLU 
00000000000000000100011100000000000 
000000000000000000000000000 000 


gis-£ CREATE TABLE stations ( 
name XT, 
longitude DOUBLE PRICISION, 
latitude DOUBLE PRICISION, 


-- 0100000 

gis-£ SELECT name FROM stations WHERE longitude BETWEEN 
116.312358 AND 116.330376 

AND latitude BETWEEN 39.957947 AND 39.975965; 


LİLİLİLİLİ İLİ İLİLİİ İLİLİLİLİİLİLİLİLİT İL İLİLİLİLİLİLİLİLİLİLİ 
000000000000000000GeoHashf]000000000 
LİLİLİL LİL İTİLİLİLİLİLİL ODO İİTİLİLİLİİLİ 


UI LIPostelS[]EEPosters p p d p 
SOLUNUNUNUNUNUNUNU 


gis=# SELECT 

name, 

ST Point(116.321367, 39.966956) :: GEOGRAPHY <-> 
position :: GEOGRAPHY AS distance 
FROM stations 
WHERE ST Point(116.321367, 39.966956) :: GEOGRAPHY <-> 
position :: GEOGRAPHY < 500 
ORDER BY ST Point(116.321367, 39.966956) :: GEOGRAPHY <-> 
position :: GEOGRAPHY; 


18.4.1 0000 


[11000000000000000000000000000000 
00000000000000000000100000PO10000000 
ALILLILIILI100011POİTLLLLLLİ 


gis-£ SELECT name FROM poi ORDER BY position <-> 
ST Point(116.458855, 39.909863) LIMIT 1000; 


ILILLLILULIBULLULIILUUPostgreSQLILILIGISTII 
LİLİLİLİLİ İLİ 


gis-£ CREATE INDEX CONCURRENTLY idx poi position gist ON poi 
USING gist (position); 


ULILLLILLILULULILUU 


QUERV PLAN 


Limit 77 0.42..9.73 rows=10 width=31) 
Index Scan using idx poi position gist on poi 
(este 0.42. 77: 7 rows= 777 width=31) 


Orde 
TEN ::geometry) 


DOODDE msi İLİİLİTİLİLİLİLİLİLİLİLİLİLİLİ 


geo-£ SELECT name FROM poi ORDER BY position <-> 
ST Point(116.458855, 39.909863) LIMIT 10; 
name 


(10 rows) 
Time: 0.993 ms 


18.4.2 D 


LİLİLİLİLİ İLİL LİLİT İLİLİLİLİLİLİLİLİLİ İLİLİLİLİLİLİLİLİLİLİLİ 


LİLİLİTİLİLİLİTİLİLİİİİ 


LİLİLİL LİL İ TETTE LL LL 


LİLLİ İLİL İT İLİ İLİLİLİT LİLL İ İLİ İ İLİ İİLİLİLİLİLİLİLİLİLT İLİ 
LİLİLİTİLİLİTİLİLİLİ 


-- 0000 (AOI, Area of Interest) 
gis=# CREATE TABLE aoi( 

name TEXT, 

bound  GEOMETRV 


) 


-- OD0A00000000000 
gis-£ SELECT name FROM aoi WHERE ST Contains(bound, 


ST Point(116.458855, 39.909863)); 
DDUDD 

0000 

00000 


18.5 [UD 


PostGISULIULLLLILULLIULLLLILULLIUL LILU 
LİLİLİL İLİ T İLİ İLİ İT İTİLİLİT İLL İ İLİL İ İİLİLİLİLİLİLİLİ 
PostGISTILIULLILLILULLUPostGISLILILLI 


DUDUDUDPestetS bp d Pestersr IT 
ULIULLLLLLULLLLULLLULLULLULLLLULLUPostGISULI 
LİLİLİLİLİL İİ İLİ İL İLİLİLİTİLİLİL? 


